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machines, for example, have been developed to as 
remarkable a degree as other types of shop equip- 
ment. 

Turning now to the progress in materials, we 
find that equally revolutionary changes have taken 
place. Many of the old, well-known ferrous and 
non-ferrous metals have been so improved in their 
physical characteristics that the literature of ten 
years ago pertaining to them is obsolete. In addi- 
tion, entirely new materials, unknown ten or 
twenty years ago, have made a place for themselves 
in the industrial field. Among these new materials 
are some of the newer metals and alloys, as well 
as the great range of non-metallic materials re- 
cently developed. 

The well trained engineer of twenty years ago 
would be practically lost if he could step suddenly 
into an engineering department of today, for he 
would hear of materials, the very names of which 
would be unfamiliar to him. He would be aston- 
ished to learn that castings are made from cast 
iron with small additions of alloying metals, having 
a strength equal to that of steel. He would not 
believe that automobile crankshafts could be made 
from a cast metal—essentially cast iron. He would 
find aluminum— in the earlier days almost a rare 
metal—now being used in practically every branch 
of industry for one purpose or another. He would 
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Fig. 1. Finishing Screwdriver Shanks Semi-automatically 
on a Machine Built by the Production Machine Co. The 
Fixture is Adjustable for Finishing Varying Lengths of 
Screwdrivers in from Three to Six Seconds per Pass, 
Two Passes Producing a High Degree of Finish and 
Easily Doubling the Production Obtainable with Past 
Methods 


Fig. 2. Le Blond Multi-cut Lathe with Two Turning 
Carriages in Front, Feeding Simultaneously toward 
Each Other, and with Center-drive Head for Driving 
Shafts from the Middle while Turning on Both Ends 


Fig. 3. Two-spindle Boring Machine Built by the Stoker- 
unit Corporation Boring Both Ends of Refrigerator Com- 
pressor Connecting-rods. The Production is 60 Pieces 
an Hour with a Tolerance of 0.0003 Inch in the Bore at 
the Large End, and 0.0002 Inch at the Small End of the 


Connecting-rod 


Fig. 4. Close-up View of Gleason Completing Generator 
for Mass Production of Straight Bevel Gears. This Ma- 
chine Rough-cuts and Finish-generates in One Opera- 
tion. Production Does not Stop while Replacing Fin- 
ished Gear. Work is Automatically Clamped and 
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hear names of synthetic plastic materials that 
would be as foreign to him as the purposes for 
which these materials are used. 

It is not easy, even for the well informed engi- 
neer of today, to keep pace with the rapid progress 
in all the different fields of mechanical endeavor. 
Hence, to review the progress made in the different 
branches of shop equipment and materials is a ser- 
vice that an engineering journal should render at 
regular intervals; and with this purpose in view, 
the present number of MACHINERY, devoted mainly 
to a review of recent progress, is dedicated to engi- 
neering advance. 


New Trends in the Selection of Equipment 


In all industries, even in those not ordinarily 
considered in the high-production class, there is a 
tendency to examine into the most economical pro- 
duction procedure as a whole—to think of the plant 
as a unit rather than to regard each machine as a 
more or less independent, individual piece of pro- 
duction equipment. In the jobbing shop, each ma- 
chine, of course, must be considered as a unit, 
acquired to perform certain operations that from 
time to time may be required; but where there is 
a reasonably steady production of similar machines 
or devices, it is possible, by considering the pro- 


Unclamped. Average Production of a Passenger-car Dif- 
ferential Pinion is 60 Pieces an Hour; of Differential 
Gears, 45 Pieces an Hour 


Fig. 5. Hydraulic External Race Grinder Built by the 
Landis Tool Co., Provided with a Landis-Solex Sizing 
Device. The Machine is Shown Grinding an Inner Race 
to a Tolerance of 0.0004 Inch, Removing 0.025 Inch of 
Stock. One Operator Runs Two Machines; Production, 
120 Pieces an Hour per Machine 


Fig. 6. Close-up View of the National Machinery Co.’s 
Precision Nut Tapper which Taps Class 3 and Class 4 
Fit Nuts on a Production Basis 


Fig. 7. Hall Planetary Type B Machine Built by the 
Hall Planetary Co., Tooled up to Thread Mill 600 Spark- 
plug Bodies an Hour, Using a Magazine Loader (Not 
Shown). Smooth Finish of Thread Eliminates Tearing 
when Assembling with Aluminum Cylinder Heads 


Fig. 8. Illinois Tool Works Gear- charting Machine 
Used in a Tractor Plant where About 100 Machine Set- 
ups for Cutting Gears are Made a Day. One Gear of 
Each Set-up is Tested before Cutting the Others 
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duction equipment as a whole, rather than individ- 
ual machines, to devise a manufacturing procedure 
that may be far more economical than that fol- 
lowed in the past. The trouble is that because of 
the first cost of new equipment most suitable for 
some specific production problem, the methods to 
be used are often selected to suit the equipment 
available, instead of the equipment being chosen 
to suit the most economical procedure in manufac- 
turing. 

The automobile industry, having been the out- 
standing producer that has followed the practice 
of suiting the equipment to the product, has been 
able to reduce costs in the face of very trying con- 
ditions. A study, therefore, of the possibilities 
offered by the new equipment available is of im- 
portance in every line of manufacture, because past 
experience offers no reliable guide as to what may 
be the best method today. Some of the more start- 
ling innovations, for example, may prove applicable 
to an old, well established product, and severe com- 
petition may be successfully met by the reduced 
production costs that these new methods make 
possible. 


Tendencies in Modern Lathe Design 


In recent designs of lathes, the outstanding char- 
acteristics are increased power and higher speeds. 
Sixteen- and eighteen-inch lathes, for example, of 
recent designs, have from 10- to 20-horsepower 
motors, and spindle speeds up to 3000 revolutions 
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Fig. 9. Spiral Relieving of a 6-inch Diameter Hob with 
a 4-inch Lead Quadruple Thread. The Work is Being 
Performed on a 14-inch Selective-head Lodge €&§% Shipley 
Tool-room Lathe Equipped with Universal Relieving 
Attachment 


| Fig. 10. Ingersoll Type NB Milling Cutter Designed 


to Take Cuts in Steel up to 3/4 Inch Deep. There was 
No Blade Movement in the Cutter Housing when Taking 
the Cut Illustrated, although 60 Per Cent of the Blade 
had been Used 


Fig. 11. Lapping Gears in an Airplane Engine Plant on 
a Fellows Gear Shaper Co.’s Lapping Machine. The 
Time for Lapping Each Gear Averages from Three to 
Six Minutes, Depending on the Diameter, Face Width, 
and Pitch of the Gear 


Fig. 12. Grinding Five Die-cast Frames for Gasoline 
Meters on a Blanchard Machine Co.’s Grinder. The 
Frames are Zinc-aluminum Die-castings Ground on Two 
Sides from the Rough, from 0.020 to 0.030 Inch of Stock 
being Removed on Each Side. The Limits for Size are 
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per minute. Generally speaking, recent designs of 
lathes are capable of about three times the speeds 
of earlier designs, with the power increased from 
two to three times. This applies not only to engine 
lathes, but to turret lathes and automatic lathes as 
well. No. 1 turret lathes have been built with a 25- 
horsepower motor, and a No. 5 turret lathe has 
been equipped with a 100-horsepower motor. On 
automatic lathes, speeds of from four to six times 
those formerly employed are being provided. 

Automatic lathes have developed along two dis- 
tinct lines. One type is more or less universal as 
regards the work for which it is suited; the other 
type is designed more specifically for one partic- 
ular kind of work, even though it is not exactly a 
single-purpose machine. In addition, there are, of 
course, entirely single-purpose machines, like the 
automatic crankpin-turning and cheek-facing lathes 
which handle four-, six- or eight-cylinder automo- 
bile crankshafts. One of these machines weighs 
approximately 44,000 pounds and will turn the 
crankpins and face the cheeks of a crankshaft com- 
plete in 22 seconds. 

One of the new developments in the automatic 
lathe field is a full-automatic lathe with complete 
electrical control. Magnetic clutches control both 
the feed and traverse of the front carriage and of 
the front and rear tool-slides. There is also a mag- 
netic clutch and brake for the spindle. No cams 
are used in the operation of this lathe, but diam- 
eters and lengths of cut are controlled by limit 
switches. 


Plus or Minus 0.0002 Inch. The Production is 20 Cast- 
ings (40 Surfaces) an Hour. The Surfaces are so Flat 
and Smooth that when Fitted, without Gaskets, against 
the Cover Plates or End Castings, which are also Ground 
on a Blanchard Grinder, They Retain Gasoline and 
Light Oil under Pressure 


Fig. 13. Grinding Splined Shafts at the Rate of 150 an 
Hour on a Brown &8 Sharpe Plain Grinding Machine. 
Note the Device that Transfers the Work from the Load- 
ing to the Grinding Position, with Only Slight Interrup- 
tion in the Actual Grinding. It Eliminates All Danger 
to the Operator due to Mounting the Splined Shafts by 
Hand on Centers 


Fig. 14. Machining an Injector Body for a Locomotive 
Supercharger in a Gisholt Machine Co.’s Turret Lathe. 
This Piece is Machined from Both Ends with Exacting 
Requirements for Accuracy. An Indexing Chuck Per- 
mits the Work to be Indexed about a Center Line at 
Right Angles to that of the Spindle of the Machine with- 
out Unchucking. An Eight-sided Turret Provides for 
All the Necessary Tools. The Floor-to-floor Time for 


Each Piece, Machined on Both Ends, is 11 Minutes 
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Novel Features in Horizontal and Vertical 
Turret Lathes 


The tendency to make the motor an integral part 
of the machine to be driven is in evidence in a com- 
pletely self-contained turret lathe recently placed 
on the market. Here the rotor of the alternating- 
current motor is mounted directly on the spindle, 
while the stator is assembled in the head housing 
of the turret lathe. All gearing and belts are elim- 
inated, thus producing a simple construction that 
is easily balanced, because there is only one rotat- 
ing unit. The machine is especially designed for 
operation at the high speeds necessary for carbide 
or diamond cutting tools. 

The hydraulic principle has been employed in the 
design of a line of vertical turret lathes, thereby 
increasing the flexibility, accessibility, and ease of 
operation of these machines. The speed-shifting 
mechanism is hydraulically operated. Sixteen table 
speeds are available, selected by means of a direct- 
reading dial and the operation of a crank-lever. 
To obtain a certain speed, the operator merely sets 
the dial to this speed, moves a clutch lever to stop 
the machine, and then throws the clutch lever back 
into engagement. In the interval, the gears have 
been shifted hydraulically to give the new speed. 

Small automatic screw machines are now avail- 
able that will produce many classes of work from 
two to three times as fast as previous designs of 
these machines. The chief development, in fact, in 
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Fig. 15. Double-head “Landmaco” Threading Machine, 
Built by the Landis Machine Co., and Used in the Plant 
of the Gemmer Mfg. Co., Detroit, Mich., for Threading 
Steering-gear Arms. The Parts are Made from Steel 
Forgings, 7/8 Inch in Diameter, 14 Threads per Inch, 
7/8 Inch Long. The Threads are Held to a Tolerance of 
0.002 Inch. A Speed of 97 Revolutions per Minute 1s 
Used for the Threading Operation. Average Output, 175 
Pieces an Hour 


Fig. 16. Milling Sides of Bearing Yokes with an In- 
crease in Production of 55 Per Cent, by a Gang of 
Straddle Milling Cutters, Using a Two-way or Recipro- 
cating Cycle, on a Cincinnati Plain Milling Machine. 
A Dog-controlled Automatic Table Working Cycle Per- 
mitting 400 Inches per Minute Rapid Traverse is an 
Important Factor in Obtaining the Results Recorded 


Fig. 17. Inclinable Press Built by the V &&O Press Co., 
Equipped with a Dial Approximately 6 Feet in Diameter, 
and with Punches and Dies that Completely Assemble a 
Small Motor Used in Toy Manufacture. An Interesting 


Example of the Automatic Handling of a Complicated 
Press Job 
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automatic screw machines has been in increased 
speed. High-speed machines designed especially 
for brass work are making new production records. 
These improvements are equally apparent in sin- 
gle-spindle and in mutliple-spindle machines. 


Progress in Drilling and Boring Equipment 


The development already referred to in several 
other types of machine tools has been fully equalled 
in all types of machines for drilling and boring. 
Modern designs of radial drills, for example, have 
tremendous power capacity, probably in excess of 
present requirements. As an evidence of this, it 
may be mentioned that one type of radial drills now 
provided with a 10-horsepower motor has spindles 
and gear-boxes that can easily transmit 20 horse- 
power if required. Owing to the increased rigidity 
in the later designs of drilling machines, the limits 
of accuracy in machining ordinary commercial 
work can be set much closer than formerly. 

For precision boring, special machines have been 
developed which finish holes to tolerances measured 
in ten-thousandths of an inch. These precision 
boring machines are intended for use with either 
diamond or tungsten-carbide tools. They are suit- 
able for boring automobile pistons, connecting- 
rods, cylinders, cluster gears, etc. Frequently these 
machines are of the double- or multi-spindle type, 
so that a number of operations can be performed 
simultaneously. The two-spindle type, for example, 


Fig. 18. Turning Cast-iron Eccentrics for Electric Re- 
frigerators on a Heald Bore-Matic with a Two-station 
Fixture and Two Precision Boring Heads on the Bridge. 
With this Fixture, the Parallelism is Held to a Tolerance 
of 0.0001 Inch and the Variation in Eccentricity to from 
6.0002 to 0.0003 Inch. The Production is 78 Eccentrics 
an Hour 


Fig. 19. A Motor-driven Rotary Swaging Machine with 
Rack-and-pinion Feed, Built by the Torrington Co., in 
which the Shank of an 11/16-inch Diameter Tool-steel 
Tap Blank is Swaged down to a Diameter of 0.475 Inch. 
Insert View Shows Blank before and after Swaging. 
Note Elongation of Shank and Consequent Saving of 
Material. This Reduction Requires Three Swaging Op- 
erations or Passes, with a Total Output of 2100 Blanks 
an Hour 


Fig. 20. Seams of a One-piece Metal Grave Vault being 
Welded on a Thomson-Gibb Resistance-welding Ma- 
chine in the Plant of the Clark Grave Vault Co., Colum- 
bus, Ohio. The Entire Operation, including the Control 
of the Welding Pressure, Current, and Time, is Auto- 
matic after the Starting Button has been Pressed 
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can simultaneously rough-bore and finish-bore pis- 
ton-pin holes. By providing such a machine with a 
three-station automatic indexing fixture, very 
rapid operation can be obtained. 


Milling Machine Design has Advanced Rapidly 


In the milling machine field, steady progress is 
being made. Improved types of milling machines 
of both the regular and the rail-type design have 
made their appearance. The new machines are 
generally designed for the use of tungsten-carbide 
cutters and are built rigidly enough so as to be able 
to use these cutters to the limit of their capacity. 

The unit method of construction is being em- 
ployed to an ever increasing extent, and one manu- 
facturer has brought out a design in which each 
integral part of the machine is an independent 
unit, these units being applicable to drilling, tap- 
ping, and boring, as well as to milling. Spindle 
speeds unheard of a few years ago are provided in 
order that such metals as aluminum can be ma- 
chined at an economical speed with tungsten-car- 
bide cutters. 

The constantly increasing capacity, wei:;ht, and 
power of milling machines has been accompanied 
by a corresponding increase in the metal-removing 
capacity per horsepower—that is, the efficiency of 
the machine has been greatly increased, along with 
its size and power. 

One of the advances in the use of milling ma- 
chines has been in the provision of elaborate fix- 
tures for specialized work—fixtures that become 
almost a part of the machine and temporarily turn 
it into a special-purpose machine, but that, when 
discarded because the product for which they have 
been used becomes obsolete, do not necessitate 
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Fig. 21. A Monarch Magna-Matic Machine Tooled for 
Machining the Large End of an Automobile Rear Axle 
Shaft. One Operator Produces 30 Pieces an Hour from 
Each of Three Magna-Matics 


Fig. 22. Keyseater with Tilting Table, Built by the 
Davis Keyseater Co. and Used in the Plant of the Archer 
Mfg. Co. for Cutting Slots or Keyways in a Variety of 
Parts of Unusual Size and Shape for Optical Chairs 


Fig. 23. A Fox Machine Co.’s Horizontal and Inclined 
Drilling and Reaming Machine for Drilling and Ream- 
ing Twenty-four Holes in Front Cross-bars on a Chassis 
for a Knee-action Automobile. The Machine is Provided 
with Three ‘Horizontal Drilling Units with Heads Having 
Four Spindles Each, and Two Angular Units with Six 
Spindles Each. Cross-bars are Hydraulically Clamped 
in Fixture. Floor-to-floor Production Time, 15 Seconds 
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scrapping the entire machine. Instead, the machine 
itself may be adapted to some other special pur- 
pose at comparatively small cost. In this way, high 
obsolescence costs are often prevented by the use 
of standard machines equipped with special tool- 
ing, instead of using entirely special machines. 

The electrical control of many machine tools is 
being more highly developed. A small milling 
machine with complete automatic electrical table 
control has recently been brought out for the high- 
speed milling of small parts such as are used in 
business machines, household appliances, firearms, 
electric apparatus, and the like. The electrical con- 
trol of the machine is centralized in a pendent 
switch which can be swung into the position most 
convenient for the operator. This switch has but- 
tons for starting, stopping, “inching,” quick stop- 
ping, or “plugging,” and for operating the coolant 
pump motor. 

A new development, known as a work “dupli- 
cator,” for boring and milling machines is in the 
nature of an attachment for these machines. By 
this device, irregular-shaped work, such as power- 
press dies, drop-forging dies, and molds can be 
machined from models or templets on standard 
boring and milling machines. These duplicators 
are hydraulically operated and are applied to bor- 
ing and milling machines when they are to be used 
as duplicating machines. The attachments can 
be disconnected and the machines used for regular 
work when required. The tracer on the duplicator 
rides on the model surface that is to be reproduced 
on the work, and as this tracer moves up and down 
the “hills and valleys” of the model, it causes, 
through the hydraulic mechanism, corresponding 
in and out movements of the cutter-spindle. 


Fig. 24. Planer Type Grinder Built by the G. A. Grav 
Co., Engaged in Grinding a Low-carbon Steel Steam 
Plate. This Machine is Particularly Convenient for Long 
Pieces or for Work that can be Ganged to Advantage. 
The Feed is Read off Directly on a Dial 


Fig. 25. Installation of 7/8-inch Gridley Automatic 
Screw Machines with Chronologs by the National Acme 
Co., in the Plant of the Hoover Co., North Canton, 
Ohio, Manufacturer of the Hoover Sweeper. The Ma- 
chines Produce the Inner and Outer Ball-bearing Races 
with the Raceway Burnished, at the Rate of 450 an Hour 
Each, from a High-manganese Carburizing Steel 


Fig. 26. Finishing Transmission Gears for a Well-known 
Popular-priced Automobile on the Michigan Tool Co.’s 
Gear Finishing Machine. The Production Obtained 1s 
80 Transmission Gears an Hour 
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Planers and Shapers Have Many New Features 


The improvements in planers have to do espe- 
cially with ease of operation, electric control, rap- 
idity of clamping, and higher speed ranges. Planers 
with welded beds and cross-rails are also built. 

The application of, hydraulic power for driving 
the ram and feeding the table of shapers is a com- 
paratively new development in which improve- 
ments have been introduced during the past year. 
The advantages to be gained are a uniform cutting 
speed and cutting pressure from the beginning to 
the end of each cut. In a recently improved hy- 
draulically operated shaper, cutting speeds are va- 
riable from 0 to 120 feet a minute on a 24-inch 
model, and from 0 to 144 feet a minute on a 16- 
inch model. The return stroke of the 24-inch shaper 
is at the rate of 185 feet a minute, and of the 16- 
inch size, 193 feet a minute. 

Other lines of shapers have also been improved 
in design. In one of these new shapers, Timken 
roller bearings are used for all the shafts. The 
speed-box is arranged with a Twin-Disc clutch, and 
a Texrope drive is provided from the motor to the 
speed-box. Lubrication is taken care of by a forced- 
feed continuous lubricating system which includes 
a pump, Purolator oil filter, and pressure gage. 
This shaper operates at a speed up to 130 strokes 
a minute. 


Grinding Machines Meet New Requirements 


It would be impracticable to attempt to call at- 
tention to all the improvements that have been 
made recently in grinding machines. The develop- 
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ments mentioned are representative of the trend in 
grinding machine development. The hydraulic 
principle is being applied to almost all types of 
grinding equipment. 

Grinding machines have generally been made 
much heavier. For example, in one internal type 
grinder, the bed castings have been increased from 
3000 to 6000 pounds in weight. In another large 
type of grinding machine, the grinding-wheel spin- 
dle is driven by a 75-horsepower motor, and a 10- 
horsepower auxiliary motor is employed to operate 
the hydraulic mechanism. 

Surface grinding has been developed to such a 
point that, today, surfaces are ground and fitted to- 
gether without gaskets to produce steam-tight fits 
and fits to retain gasoline and light oils under pres- 
sure. Considerable development work has been 
carried on along the lines of greater accuracy and 
higher finish, and both machines and wheels are 
now available for producing commercially a grade 
of finish beyond anything that would have been 
considered possible a few years ago. 

Several new types of cylindrical grinding ma- 
chines have been placed on the market during the 
past year. One of these machines is available with 
hydraulic table traverse, mechanical traverse, or 
hand traverse. It has also many semi-automatic 
features and is especially intended for high-pro- 
duction plunge-cut grinding, in the operation of 
which the attendant simply loads the work into the 
machine and moves a single lever. The grinding 
wheel is fed hydraulically at a rapid rate up to the 
work and then slowed down to a grinding feed. A 
hydraulic wheel-head traverse is also available, 
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Fig. 27. Grinding High-speed Steel and Tungsten-car- 
bide Tipped Milling-cutter Blades on which a Very Fine 
Finish and a High Degree of Accuracy are Required. 
The Work is Performed in the Kearney &§ Trecker Plant 
in Milwaukee, on a Grand Rapids Hydraulic-feed Sur- 
face Grinder, Built by Gallmeyer €% Livingston Co. 


Fig. 28. Flexible-shaft Equipment Used in the Plant of 
the Chicago Boiler 8 Tank Co. Illustration Shows an 
R. G. Haskins Co.’s Portable One-horsepower Machine 
with 6-inch Diameter, 2 1/2-inch Face Sanding Drum 
Used for Sanding down the Weld on a Milk Tank, and 
a 1/2-horsepower Unit with 3-inch Diameter, 1 1/2-inch 
Face Sanding Drum for Sanding the Weld in a Corner 
of the Top for a Stainless Steel Tank. Considerable Time 
and Labor are Saved over Methods Previously Used — 


Fig. 29. Cochrane-Bly Duplex Universal Vertical Shaper 
and Miller with High-speed Spindle—2100 Revolutions 
per Minute—and Universal Dividing Head Geared for 
Milling Spiral Gears 
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Fig. 30. Madison-Kipp Die-casting Machine Engaged 
in Casting Two Small Gated Die-castings which are be- 
ing Produced at the Rate of 10 “Shots,” or 20 Castings, 
a Minute. The Casting is Automatically Ejected on the 
Chute Shown 


Fig. 31. Niagara Machine &§ Tool Works Double-crank 
Press Employed by the Daisy Mfg. Co., Plymouth, 
Mich., in the Manufacture of Toy Pistols and Similar 
Products. The Press is Equipped with Automatic Roll! 
Feed, Straightening Rolls, Eccentric-operated Scrap 
Cutter, and Coil Reel; it Operates at 80 Strokes per 
Minute, and when Double Dies are Used, Produces 160 
Pieces a Minute. After the Reel is Loaded with a Coil 
of Strip Stock and the Press is Started, the Action is 
Entirely Automatic 


Fig. 32. Constructing Coal Loaders at the Plant of the 
Joy Mfg. Co., Franklin, Pa., by the Aid of the Lincoln 
Electric Co.’s Shield-arc Welder—An Excellent Example 
of thasUse of Welding in Machine Building 


) 
) 
. 


xk * MACHINE TOOLS FOR THE SHOP OF TODAY x * 


Figure 27 


Figure 29 


Figure 31 Figure 32 MACHINERY, October, 1984—75 


| 
Figure 28 
| 
i » dd * 
Figure 30 


x * 


which is particularly advantageous in grinding be- 
tween high shoulders or fianges. 

A large newly developed worm-grinding machine 
for grinding worms up to 8 inches in diameter on 
a production basis fills a definite demand in the 
manufacturing field. Worms up to 12 inches long 
can be ground on shafts or arbors up to 22 inches 
in length. The worms may have threads corre- 
sponding to from 6 to 1 1/2 diametral pitch. Com- 
pletely automatic operation is provided by hy- 
draulic means. 

In a recently brought out machine, all the cam 
contours of automobile camshafts are ground auto- 
matically. Upon moving the starting lever, the 
table moves quickly until the first cam is in the 
grinding position. The work then starts rotating, 
the rocking bar is lowered, and the grinding wheel 
feeds in. When the cam has been ground to size, 
the wheel moves back, and the table shifts to bring 
the next cam into the grinding position and to 
move the master cam roller to the next master 
cam. These movements are repeated for each cam. 
When the last one has been ground, the table moves 
into the truing position. 


Automatic Sizing Devices for 
Grinding Machines 


New sizing devices for grinding machines have 
been developed. One hydraulically operated 
grinder is equipped with an air sizing device, uni- 
versal in application, and fully automatic. It can 
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Fig. 33. Grinding the Curved Surfaces of Drawing Dies 
on a Bryant Chucking Grinder Co.’s Machine. IlIlustra- 
tion Shows Rear View with Formed Die Plate Having 
Two Curves—One for Dressing the Wheel and the Other 
for Guiding the Wheel while Grinding the Hole in the 
Die 


Fig. 34.. Milling the Under Side of Lathe Carriages in 
the Plant of the Atlas Press Co., Kalamazoo, Mich., on 
a Kearney & Trecker Milling Machine Provided with 
Four Cutters Mounted on the Horizontal Spindle. The 
T'wo Vertical Spindles of the Machine are Not Required 
in This Operation. The Feed is 10 Inches per Minute. 
With Three Fixtures, a Production of from 50 to 55 
Pieces an Hour is Obtained. All Cutters are Made from 
]-Stellite 


Fig. 35. Cleveland Automatic Six-spindle Bar Machine 
in the Plant of the Chrysler Corporation at New Castle; 
Ind., Tooled for a Steering-arm Ball Made from a Tough 
Grade of Steel. Production, 240 an Hour. Illustration 
Shows Auxiliary Hexagon Turret Attachment Mounted 
on Face of the Main Tool Turret, and Providing Six 
Extra Tool Positions 
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be used for both external and internal grinding 
operations. External surfaces can be sized, whether 
straight, tapered, radial, splined, or keywayed, and 
internal surfaces, whether straight, tapered, 
splined, keywayed, interrupted, or blind. Work can 
be sized within tolerances of 0.00025 inch. 

In a new automatic electric sizing device, a gage 
rides on the work as the grinding wheel feeds in. 
When the correct work diameter is reached, an 
electric contact is made which stops the feed of the 
wheel and automatically lifts the gage from the 
work. The wheel remains in contact with the work 
for a definite period and then recedes rapidly to a 
position that facilitates quick reloading of the ma- 
chine. By the use of this device, work can be ground 
hour after hour within a tolerance of 0.0003 inch. 

Grinding machines designed for the rapid and 
accurate grinding of all kinds of irregular sur- 
faces, especially adapted for use in tool and die 
shops, are available in several sizes. The grinding 
wheel is mounted on a vertical spindle which has 
an up-and-down reciprocating action in addition 
to its rotating motion. 


The Grinding of Gear Teeth Has 
Broad Applications 


While there is not as much said about gear-tooth 
grinding today as there was a few years ago when 
the art was new, there is a great deal of gear-tooth 
grinding being done. The method is successfully 
applied to work ranging all the way from the huge 


Fig. 36. Hydraulic Surface Grinding "Machine Built by 
the Thompson Grinder Co., Engaged in Grinding High- 
chromium Carbon Steel Blanking Dies, 8 by 32 Inches 
in Size, with a Table Feed of 86 Feet a Minute. This 
Machine has Reduced the Grinding Time from 2 Hours 
and 40 Minutes to 31 Minutes : 


Fig. 37. Newton Universal Planer Type Milling Ma- 
chine with Four Single-spindle Unit Drive Heads which 
can be Set by Micrometer Dials for Close Work on 
Such Parts as Press Rolls and Other Work Required 
in the Manufacture of Printing Presses. The Machine, 
Built by the Consolidated Machine Tool Corporation, 
is also Applicable for General-purpose Milling 


Fig. 38. An 8-foot Boring Mill Built by the Cincinnati 
Planer Co., with Three Heads in Action, Used at the 
Canadian Westinghouse Co., Hamilton, Canada. Largest 
Pieces Bored are 6 1/2 Feet in Diameter and 5 Feet 
High, Weighing 27,000 Pounds. The Bore is 30 Inches in 
Diameter and 40 Inches Long, the Work being Com- 
pleted in 19 Hours for Roughing and 18 Hours for Fin- 
ishing, a Total of 57 Hours, Compared with 55 Hours 
Formerly Required in a Machine without a Side-head 
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gears for driving electric locomotives down to gears 
as small as 1/2 inch in diameter. The electric loco- 
motive gears referred to—those used for the new 
Pennsylvania electric equipment—are 52 inches 
pitch diameter with teeth of 1 3/4 diametral pitch. 
Ground gears are also being used on steel rolling 
mills, torpedoes, machine tools, airplanes, fire- 
engine pumps, and farm tractors—this in addition 
to the traditional use in automobile transmissions. 
Rack teeth are also being ground, and it is pos- 
sible to grind them with an accuracy of tooth spac- 
ing so that the cumulative error in a length of 24 
inches is only 0.0002 inch. In regular commercial 
grinding, however, the cumulative error would be 
greater; yet it need not exceed 0.0005 inch. 


Centerless Grinding Progress 


One of the developments in the application of the 
centerless method of grinding has been the increas- 
ing use of this process for grinding comparatively 
small lots. The centerless method has generally 
been looked upon as best adapted to high produc- 
tion. Recently, however, several manufacturers 
have found this method useful for grinding small 
lots varying from as low as 12 to 100 pieces. By a 
simple study of the time required for grinding by 
the ordinary or the centerless method, it is easy to 
determine when the lot is large enough to permit 
economical production by the centerless method. 

Centerless grinding is now also applied to in- 
ternal work. Machines have been developed which 
will grind both straight and tapered bores, the lat- 
ter with angles up to 30 degrees included angle. 

In these internal centerless grinding machines, 
the outside cylindrical surface of the work is used 
as a guide for grinding the bore; thus the finished 


bore is concentric with the outside circumference 
and uniform wall thickness is obtained. Another 
advantage of the centerless grinding method is that 
it makes it easy to provide for complete automatic 
loading and unloading, the operator merely having 
to keep a magazine chute filled with parts. 

In one instance, where a straight hole 1 1/2 
inches in diameter by 1 1/8 inches long was ground, 
the diameter tolerance was 0.0003 inch and the 
straightness, roundness, and concentricity toler- 
ances 0.0001 inch. The production was 110 pieces 
an hour. In taper-grinding a bore 2 5/8 inches in 
diameter at one end and 5/8 inch long, the same 
tolerances as mentioned for the straight hole were 
adhered to with a production of 100 pieces an hour. 


Cylinder Honing Now a Standard Practice 


The honing of cylinders may now be considered 
a standardized practice. In the past, honing has 
been confined largely to the finishing of bores con- 
siderably greater in length than in diameter. Re- 
cent developments, however, have made it possible 
to hone medium-sized holes of approximately the 
same length as their diameter. Bores can also be 
honed to within close limits of roundness and par- 
allelism, even though the surface is broken up by 
keyways, slots, ports, or other openings. Such hon- 
ing was considered impracticable a short time ago. 

For example, a bore 7 inches long and 1 5/16 
inches in diameter in a shock-absorber cylinder, 
which has a smooth surface on one side of the bore 
and two openings, one of considerable size, on the 
other side, is honed to an accuracy of plus or minus 
0.0003 inch. Valve tappet guides with keyways 
the full length of the bore, and recessed as well, 
are being honed to a tolerance of from 0.0002 to 
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Fig. 39. Broaching Both the Tongue-end and the Flats 
on the Side of 270 Distributor Shafts an Hour on a 
Cincinnati Duplex Hydro Broaching Machine. Pieces 
are Rough-ground before Broaching 


Fig. 40. Exhaust Base Being Ground on a Bridgeport 
Safety Emery Wheel Co.’s Hydraulic Face Grinder in 
the Billerica Shops of the Boston and Maine Railroad. 
This is a Very Exacting Job, as the Surfaces must be 
Steam-tight. The Base is Mounted on a Revolving Fix- 
ture and Both Surfaces are Ground 


Fig. 41. A Double-end Ex-Cell-O Precision Boring Ma- 
chine for Finish-boring Bronze Bearings—7/8 Inch in 
Diameter—at Each End of Cluster Gears. The Stock 
Removed is from 0.010 to 0.012 Inch. Spindle Revolu- 
tions per Minute, 3500. The Production Obtained in 
Regular Everyday Shop Operation Averages 130 Gears 
an Hour 
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Fig. 42. An Automatic Machine Built by the Davenport 
Machine Tool Co., in which Long Tubes are Automati- 
cally Fed into the Machine, Cut Off to the Required 
Length, Counterbored, Tapped, a Screw Turned into 
Place at One End, and the Tube Spun down over the 
Screw. Twenty Pieces are Produced a Minute 


Fig. 43. Six-thousand Pound Steam Drop-hammer Made 
by the Erie Foundry Co., Used for Drop-forging Steel 
Valve Bodies at the Plant of the Edward Valve & Mfg. 
Co., East Chicago, Ind. These Valves, Used for High- 
pressure, High-temperature Service, are Drop-forged 
from Alloy Steel and Machined from the Solid Forging 


Fig. 44. Producing a Wide Variety of Work Handled 
in Relatively Small Lots in the Plant of a Diesel Engine 
Manufacturer on a Hy-Draulic Shaper Built by the 
Rockford Machine Tool Co. The Work in the Machine 
is a Steel Forging being Shaped to a Scribed Contour 
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Fig. 45. Completely Automatic 
Horizontal Turret Type Drill- 
ing Machine Built by the 
Kingsbury Machine Tool Cor- 
poration for Performing Drill- 
ing, Reaming, Forming, and 
Hollow-milling Operations on 
a Small Casting. There are 
Nine Drilling Units, Each with 
Independent Motor Drive and 
Self-contained Feeding Mech- 
anism. The Production on the 
Job for which the Machine is 
Set up is 230 Pieces an Hour 


Fig. 46. Gould & Eber- 
hardt Enveloping Type 
W orm-gear Hobbing Ma- 
chine, Cutting a Worm- 
gear from Stainless Steel. 
The Pitch Diameter of 
the Gear is 57 3/8 
Inches, 2 1/2-inch Face, 
with 103 Teeth of 1 3/4- 


inch Circular Pitch 


Fig. 47. American Tool 
Works 8-foot High- 
power Radial Drills with 
Centralized Control En- 
gaged in Drilling Roll- 
ing-mill Parts in Plant 
of a Prominent Rolling- 
mill Manufacturer 


80—MACHINERY, October, 1934 


| 
‘ 


* 


Fig. 48. Four Sundstrand 
Stub Lathes for Machining 
Stators—Two Machines being 
Used for Roughing and Two 
for Finishing. The Machines 
Have an Automatic Locator 
for Positioning the Stator 
Endwise on the Chuck, There- 
by Materially Increasing Pro- 
duction by Eliminating an 
Operation that is Usually 
Manually Performed. Oper- 
ator Loads and Unloads the 
Work at the End of the Beds 


Fig. 50. Universal Bor- 
ing Machine Co.’s “Tri- 
Way” Boring Machine, 
Milling the Ends of an 
Extended Column of a 
Reed-Prentice Vertical 
Milling and Die-sinking 
Machine 
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Fig. 49. Universal Fold- 
ing, Rounding, and Box- 
forming Brake, Built by 
the Schatz Mfg. Co., for 
Producing Parts Shown 
in the Foreground from 
One Sheet of Material. 
Round Bends can be 
Made up to a Radius of 
Inches 
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0.0003 inch. Gradually honing is being extended 
to practically all types of cylindrical surfaces 
where a high degree of accuracy is required. 


Gear Cutting and Testing Machines 


Several new machines have been brought out for 
gear hobbing, some of which are distinct innova- 
tions. One machine of sturdy design, capable of 
hobbing gears 7 inches outside diameter by 8 inches 
face width, and with teeth up to 4 diametral pitch 
cut in steel, requires but 16 square feet of floor 
space. In this machine, the operator merely loads 
the work and presses a button. The cutter feeds 
in automatically at an accelerated speed to the full 
depth of cut, at which point the cutter-head regis- 
ters against a positive depth stop. The cutter 
then feeds across the face of the work automat- 
ically at a constant speed until the gear is finished. 
Upon the completion of the cut, the cutter auto- 
matically backs away at a rapid rate to clear the 
work on the return stroke. This machine will cut 
spur gears, worm-gears, and helical gears with 
angles up to 45 degrees. It will also cut straight 
or taper serrations and splined shafts. 

Another recently developed heavy-duty hobbing 
machine is of the rotary type adapted for hobbing 
splined shafts, worm-wheels, and spur or helical 
gears. This machine has a capacity for gears up 
to 7 inches outside diameter and 9 inches face 
width. Teeth up to 4 diametral pitch can be cut 
in steel. This machine can be built with four, six, 
or eight hobbing units, each provided with individ- 
ual motor drive. Each hobbing unit functions in- 
dependently of the others, forming essentially a 
number of independent hobbing machines, com- 
pactly mounted together on a rotating frame or 
table. This machine is fully automatic. 

One of the recent developments in the gear-tooth 
chamfering field is a machine that chamfers gear 
teeth at speeds up to 150 per minute. A special 
feature of this machine is the high-speed indexing 
method. All kinds of gears and pinions, including 
spur, helical, internal, intermittent, and spiral 


Fig. 51. Norton Crankshaft Pin Grinders Installed in 
the Plant of a Large Motor Car Manufacturer. These 
Machines will Grind Crankpins at Rates up to 90 an 
Hour, the Production Depending on the Size of the 
Shaft, Amount of Stock Removed, Limits to be Main- 
tained, and Finish Required 


Fig. 52. Cincinnati-Bickford 7-foot Super-service Radial 
Drilling Machine with 17-inch Diameter Column, Drill- 
ing the Holes for the Crown Plate on the Top of a Large 
Hydraulic Turbine Runner. Bail Hook at Top of Col- 
umn Makes this Huge Radial Machine a Portable Unit 
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bevel, can be chamfered. This machine will also 
chamfer splines and cut-back intermittent teeth. 

With a view to determining accurately the nature 
and amount of error in involute gear teeth, so that 
proper corrections can be made, an involute profile 
measuring machine has been developed that will 
check an involute curve within a tolerance of 0.0001 
inch. It is especially intended for rapidly checking 
the general run of automobile, truck, and tractor 
gears. Gears up to:10 inches in diameter can be 
measured. 

Another involute checking device has been placed 
on the market in which no master forms or master 
base circle disks are required. The readings of 
this machine can be made with unusual rapidity, 
and charting for comparison with other checking 
devices is readily accomplished. By using two in- 
dicators and ‘a reversible indicator finger, both 
sides of a gear tooth can be checked without dis- 
mounting or turning the gear end for end. 

A gear-charting machine is now available in 
which the combined errors of tooth profile, tooth 
spacing, tooth interference, and eccentricity are 
indicated on a chart for permanent record. By 
studying these charts, it can be discovered, for ex- 
ample, if the pressure angle is incorrect, if the 
tooth spacing is uneven, or if there is a mutilated 
tooth or too much tip relief. 

Another new gear-testing machine permits both 
spur and helical gears to be inspected for tooth con- 
tour, arc of action, length of line of action, tooth- 
to-tooth spacing, cumulative error, and’ eccen- 
tricity. Either side of the involute curve can be 
checked without changing arbors or turning the 
gears end for end. Direct-reading indicators record 
variations in tenths of thousandths of an inch. Two 
different helical-gear lead-testing machines have 
also been developed. 


Broaching Continuously Gains Ground 


Broaching is becoming increasingly popular for 
the machining of external surfaces because of the 
high production rates that can be obtained, the 


Fig. 53. A Leading Manufacturer of Pencils Makes a 
Patented Compass on the Latest Model of a Bliss High- 
production Automatic Press at 150 Strokes per Minute, 
Finishing a Compass Leg and Lock at Each Stroke, 
which Gives a Net Output of About 60,000 in an Eight- 
hour Day 


Fig. 54. Universal-head Surface Grinding Machine Built 
by the Diamond Machine Co., Employed in Die Grind- 
ing. Work Seen in Lower Right-hand Corner Shows 
Character of Grinding Operations Performed on This 


Machine 
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quality of the finish, the conve- 
nience of loading and unloading, 
and the economy of the method. 
Progress in developing new ap- 
plications for the broaching pro- 
cess has been extremely rapid. 
One automobile manufacturer has 
tooled up for broaching cylinder 
blocks on the top, and, experi- 
mentally, the same machining 
process has been used for the bot- 
tom, sides, and ends. Cylinder 
heads are also being broached on 
the bottom side. 

Another application which ap- 
pears almost revolutionary has 
proved successful in the early 
stages. This is the broaching of 
the main bearings of automobile 
crankshafts—an operation that 
hitherto has been thought to be 
beyond the field of broaching. In 
this application, broaching will 
eliminate the finish-turning and 
rough-grinding of the main bear- 
ings, and possibly also finish- 
grinding. 

Hardened gears and other hard- 
ened parts are broached successfully by employing 
a broach especially heat-treated for the purpose. 
This operation is practicable, because in a broach, 
each successive tooth removes an extremely small 
amount of stock. Another important application 
in broaching practice is the cutting of spiral splines 
in the bores of transmission gears to correspond 
with the splines in the transmission shaft. The 
work revolves slowly as the broach moves through 
the part, or the part remains stationary while the 
broach advances. 

The rapid advance in broaching practice has 
been made possible to a large extent by the develop- 
ment of hydraulically operated broaching ma- 
chines. The smooth action of the hydraulic power 
aids in obtaining a fine finish and also facilitates 
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Fig. 55. Machining 100 
Motor Bell Ends an Hour 
on a Rockford Drilling Ma- 
chine Co.’s Vertical Hy- 
draulic Drilling and Boring 
Machine. Six Operations 
are Performed, All within 
the Time Required for One 
Turning Operation, the 
Bells being Drilled, Bored, 
Turned, Faced, and Cham- 
fered at One Setting 


the selection of the exact speed desirable for each 
class of work. 

A very novel design of surface broaching ma- 
chine has made its appearance. This is a machine 
of horizontal design in which the broach is held 
stationary while the work-pieces are carried past 
it, held in work-holding fixtures mounted on an 
endless chain, which is driven by sprockets. The 
chain pulls the fixtures with the work through a 
“tunnel” in which the broach-holder is mounted. 
In this tunnel the fixtures ride in tool-steel guides 
as they pass the broach. 

This construction provides a rigid support for 
each fixture while the work is being broached, al- 
though the mounting of the fixtures and the work 
on an endless chain permits continuous operation. 
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Fig. 56. Barnes Drill Co.’s “Hydram” Production Ma- 
chine with Hydraulic Feed, Fitted with Three-spindle 
Multiple Head for Boring, Sizing, and Reaming Alumi- 
num Aircraft Pistons. The Hydraulically Operated In- 
dexing Table has Four Stations, One of which is Used 
for Reloading 


Fig. 57. By Means of a Revolving Jig Mounted on the 
Base of a Carlton Machine Tool Co.’s Radial Drill, 12 
Castings an Hour are Machined Complete, Floor to 
Floor, by Drilling Six 17/32-inch Holes, Two 19/32- 
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inch Holes, and Two 3/4-inch Holes; and Tapping Two 
1/2-inch Holes, as well as Counterboring Six 3/4-inch 
Holes in Each Casting 


Fig. 58. Single-action Press Drawing a Shell with a 
Rather Difficult Taper, Provided with a Marquette 
Pneumatic Die Cushion. Production, 6000 Pieces a Day 


Fig. 59. Turning, Boring, Facing, and Tapping Airplane 
Engine Cylinder Heads on a Bullard Mult-Au-Matic in 
a Well-known Airplane Engine Plant 
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The parts held in the 
fixtures can also be in- 
dexed while moving 
past two consecutive 


broaches, for  broach- 
ing, for example, two 
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Fig. 60. Camshaft- 
bushing Assembling 
Press Built by the 


slots at right angles. 
On connecting-rod caps 
broached in one of 
these machines, a cut- 
ting speed of 25 feet 
per minute is used, the 
broaches averaging 
about 50,000 pieces per 
grind. The hourly pro- 
duction is 1800, about 
3/16 inch of stock being 
removed from the rough 
forgings. 

Another type of ma- 
chine developed for ex- 
ternal broaching operations is the rotary continu- 
ous type in which the broaching tools are mounted 
in three holders located around the rim of a col- 
umn. In this machine, production rates of 2000 
pieces broached per hour have been obtained. The 
three holders accommodate broaches for roughing, 
intermediate, and finishing cuts, respectively. 


Recent Improvements in Tapping Machines 


High-speed tapping machines are being con- 
stantly perfected. Dial tapping machines of multi- 
ple-spindle construction in which the spindles can 
be interchanged in master plates to suit different 
kinds of work have greatly increased the speed of 
tapping operations. Automatic nut-tapping ma- 
chines with remarkable tapping records have also 
recently been placed on the market. 

Machines for high-speed tapping of small parts 
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Fig. 61. Using the Oxy-acetylene Flame and an Air Re- 
duction Sales Co.’s Camograph for Cutting the First of 
208 Three-inch Square Holes in a 1/2-inch Plate for 
the Top of a Car Used in Annealing a 200-inch Diameter 
Telescope Mirror for the Giant Telescope at the Cali- 
fornia Institute of Technology 


Fig. 62. Three-way Drilling Machine Built by Baker 
Bros. Inc., Provided with Heads and Fixtures for Drill- 
ing Eighteen Flanged Holes and Drilling and Reaming 
Two Cross-holes in a Differential Gear Case 


Fig. 63. A Natco Machine Drilling Over 1700 One-inch 
Diameter Holes in a Large High-pressure Boiler Drum. 
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Oilgear Co., by which 
Four Camshaft Bush- 
ings are Pressed in a 
Six-cylinder Motor 
Block at One Time. 
Note Welded Frame 
Design of Machine. 
Machine is Capable 
of Handling 60 Blocks 
an Hour 


have been very highly developed. One such ma- 
chine, for example, taps holes 1/4 inch by 20 
threads in extruded brass rod at the rate of 2400 
an hour, while the same machine taps No. 8-32 
holes in cold-rolled steel at the rate of 1350 an 
hour. In such high-speed tapping, a fixture must 
be designed for rapid manipulation, but quite in- 
expensive fixtures will serve the purpose. 

A new line of precision nut tappers has been 
placed on the market in which nuts of Class 3 and 
4 fits may be tapped on a commercial basis. In 
these machines, a so-called “hook” tap is employed 
which possesses all the advantages of the common 
bent tap, and in addition can be kept accurately in 
position. The accurate alignment of the tap, to- 
gether with its floating action, makes tapping to 
close tolerances possible on a production basis. 
Another advantage claimed for these taps is less 
frequent breakage. 


The Installation of This Machine, Built by the National 
Automatic Tool Co., Increased Production Over Five 
Times—Cutting Costs More than 80 Per Cent 


Fig. 64. By Providing a Press Built by the Toledo Ma- 
chine §§ Tool Co. with the Company’s Self-adjusting 
Pneumatic Friction Clutch with Push-button Control, 
Production was Speeded up 25 Per Cent in One of the 
Largest Automobile Plants in the Detroit District. The 
Selector Knob at the Top of the Panel Shown in the In- 
sert to the Left of the Illustration, Gives a Choice of 
Delicate Inching, Continuous Running, Instant Single 
Stroking, and Fast Safety Operation, with the Operator 
Keeping Both Hands on the Buttons during the Work- 
ing Quarter Only of the Press Cycle 
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The Trend Toward Complete Unit Construction 
A Typical Example 


HE accompanying illustrations show a ma- 
chine built by the Defiance Machine Works, 
Defiance, Ohio, in which the principle of unit 


Defiance Multiple-Spindle Drill- 

ing Machines Embodying Unit 

Construction Principle; Note Dif- 

ferent Combinations Possible 

(Fig. 1, Above; Fig. 2, Right; 

Fig. 3, Below; Fig. 4, Right-hand 
Corner) 


holding fixture and the work. Fig. 1 shows the 
machine as supplied to the customer. However, 
the same machine can be used as a two-way 
opposed horizontal multiple - spindle 
drilling machine with one wing left 
off, as shown in Fig. 2; or it can be 
used as a two-way right-angle drill- 
ing machine, as indicated in Fig. 3. 
Finally, the machine consisting 
simply of one head and the work- 
holding fixture (Fig. 4) can be used 
as a one-way multiple-spindle drill- 
ing machine. 

Recently there has been a decided 
tendency on the part of a number of 
manufacturers toward the develop- 


construction has been completely followed. This is 
a machine recently installed at the International 
Harvester Co.’s tractor plant in Chicago. It was 
originally built as a three-way machine, with hy- 
draulic feed, for drilling all the holes on three sides 
of a tractor case. 

It will be noted that the ends or slides for each 
head are separate units and are built up and at- 
tached to a center unit which carries the work- 
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ment of machine tool equipment carrying the prin- 
ciple of unit construction to greater lengths than 
has been done in the past. This development has 
been prompted to a considerable extent by an effort 
to avoid machine constructions that are wholly spe- 
cial and to meet the demand of industry for ma- 
chines that have the productive capacity of special 
machines, but a measure of flexibility that ap- 
proaches that of the standard machine. 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


High-Speed Ratchet-Feeding Mechanism 
By CARL K. CZERMAK 


The positive intermittent indexing or ratchet- 
feeding mechanism shown in the accompanying 
illustration is designed for operating a paper feed- 
roll R used in connection with a printing unit of a 
machine. One end of the roll R and the ratchet 
wheel Z, with its actuating and locking pawls, are 
mounted on arm A. Because of the rocking motion 
of arm A about shaft U, it is necessary to have 
roller R positively locked against rotation during 
the return movement of the indexing pawls D and 
E. For this reason, the use of a friction feeding 
device was impracticable. 

The indexing mechanism is not affected by the 
rocking motion, as the ratchet-operating link B has 
a movement corresponding to or parallel with that 
of arm A when it is not being used to actuate the 
indexing pawls. The indexing pawl E and lever F 
are pinned together, and locking pawl J is pinned 
to pawl latch H, but this is not shown in the illus- 
tration. 

To index the roller R, link B is given a reciprocal 


motion which rotates the bellecrank C clockwise. 
The indexing pawls D and E are connected to bell- 
crank C by stud Y. Pawl D, being held in position 
by spring M, engages ratchet wheel Z which is con- 
nected to shaft X. Pawl £ is held in position by 
the connections to levers F and G. 

The locking pawl J is spring-connected to lever 
G, and the latching pawl K is held in engagement 
with the ratchet wheel Z by the spring O. The pawls 
J and K are attached to rocker arm A by studs W 
and V. As the bellerank C rotates, the indexing 
pawl D rotates ratchet wheel Z. The indexing 
pawl E is disengaged by the action of levers F and 
G. As lever G moves outward, pin L allows locking 
pawl J to strike the top of the ratchet wheel Z 
through the action of spring N. 

As the ratchet tooth passes, the spring N finally 
pulls locking pawl J into engagement with the 
tooth. Latching pawl K is disengaged by the tooth 
of ratchet wheel Z and is snapped into engagement 
at the end of the stroke by spring O. The positions 
of the pawls D, E, and J at the end of the forward 
or indexing stroke are shown by the full lines in 
the view at the right. The dot-and-dash lines in 
this view show the positions of the latches and 
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pawl K when the bellcrank has almost completed 
its return stroke. The dot-and-dash lines of pawl 
latch H and locking pawl J show the positions of 
these pawls when J rides against the top of ratchet 
wheel Z. 

On the return stroke, the ratchet wheel Z is held 
stationary by pawl K which has returned to its 
original position. Pawl D is disengaged by the 
tooth of the ratchet wheel, and pawl £ is returned 
by the action of levers F and G. Pawl J is not dis- 
engaged until the last quarter of the stroke of bell- 
crank C, when it is disengaged by pin L which 
forces the pawl latch over against the pull of spring 
N. Referring to the dot-and-dash outlines of the 
pawls D, E, and J in the view at the right, pawl J 
is shown in the position it occupies just after dis- 
engagement with the ratchet wheel Z; pawl E is 
shown about to engage the ratchet wheel; and pawl 
D is shown riding against the top of the ratchet 
wheel. 

It will be noted in the central view and the view 
at the left that all spring connections are made by 
bringing studs P, S, and T out from the pawls. 
This was done to simplify the assembling and dis- 
assembling of the unit. The delayed action of lock- 
ing pawl J is the main feature of this unit. On the 
return stroke of bellcrank C, lever F', when rotated 
about one-third of its total movement, causes lever 
G to move only a small fraction of its total move- 
ment. After the second third of the movement of 
lever F,, lever G will have moved one-half of its 
stroke. Thus pawl J is not disengaged until after 
three-quarters of the return stroke of bellcrank C 
is completed. 


Substituting Gears and Levers for 
Cam Mechanism 


By P. GRODZINSKI 


The disadvantages of cam motions are well 
known, and any other means of obtaining move- 
ments for which cams are generally used are of 
interest to machine designers. It is possible, by 
means of a mechanism consisting of links and gears, 
but no guides or cams, to obtain an oscillating mo- 
tion with a dwell at each end of the oscillation. A 
mechanism of this kind is shown in Figs. 1 and 2. 
The model shown in Fig. 2 can be hand-driven by 
a crank or by a pulley from a transmission. This 
mechanism has two gears, the driving gear A and 
the driven gear D, Fig. 1. Gear D is only half the 
diameter of gear A. It will be noted that the gear 
shafts are mounted in the fixed base E of the 
mechanism. 

The lengths of crank-arms F and G, or the dis- 
tance of the crankpins of the push-rods H and J 
from the centers of their respective gear shafts, as 
well as the lengths of the push-rods, can be of any 
suitable dimensions. The crank F works in a dif- 
ferent phase from crank G. The push-rods H and J 
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Fig. 1. Mechanism that Causes the Short End of Lever L 
to Oscillate through Arc N with Dwell at Each End of Arc 


are connected by the joint J. If crank F makes one 
revolution, and crank G, by means of the spur 
gears, makes two revolutions in a reverse direction, 
joint J will describe a curve having the unusual 
form indicated in the illustrations. 

The curvature is so selected from the possible 
forms that it has the same radius at the maxima 
and minima points. If this radius nearly corre- 
sponds to the length of member K, which is con- 
nected to joint J at one end and to the swinging 
member L at the other, member L will be oscillated 
about a fulcrum bearing M in the base E and will 
pause or dwell while the joint J describes the arcs 
X and Y. Member L is thus given an oscillating 
movement indicated by arc N, with a dwell at each 


Fig. 2. Working Model of Mechanism Shown in Fig. | 
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end of the arc. In the actual model (shown in 
Fig. 2), the swinging member pauses for about 
one-sixth revolution of the driving gear at each end 
of the oscillation stroke. The members H and J in 
the design shown are of identical size. A mechanism 
of this kind is not subject to the disadvantages of 
an ordinary cam drive, and can be used for high 
speeds. 


Variable Rotary Motion Imparted to 
Epicyclic Gearing by a Cam and Rack 


By J. E. FENNO 


For certain steel wire springs made on an auto- 
matic spring coiling machine, the mandrel shaft is 
rotated at a varying rate. During the first quarter 
revolution of the driving shaft, the mandrel shaft 


mounted. This roll engages a continuous cam groove 
in the face of bracket M, which is secured by screws 
to the machine base N. The path of the cam groove 
is such as to impart to the roll a uniform movement 
toward and away from the shaft A. 

In one side of slide E at G is cut a series of teeth 
which form a rack engaging pinion H. The pinion 
is keyed to the short shaft J which is free to turn 
in a reamed hole in the ring gear. At the other end 
of this shaft is keyed gear K which is a duplicate 
of gear H; gear K meshes with both the ring gear 
and gear L on the mandrel shaft. 

In the position shown, the ring gear rotates in 
the direction of the arrow, and the cam-roll is in 
its farthest position from the center of shaft A. 
As the ring gear continues to rotate, the roll will 
be forced inward radially by the cam groove, caus- 
ing the slide E to move upward and rotate gears H 
and K in a counter-clockwise direction. This rota- 
tion of gear K retards the angular velocity of gear 
L to the required speed, and this speed 
remains uniform until the roll has passed 


through the angle of 90 degrees indicated 
in the view to the right. At this point, 
the roll reverses its radial movement, 
causing the rack to reverse the rotation 
of gear K and instantly increase the an- 
gular velocity of gear L and mandrel 
shaft B. 

This new angular velocity then remains 
constant until ring gear D has completed 
the remaining three quarters of a revolu- 
tion, after which the cycle is repeated for 
each successive revolution of shaft A. In 
the present instance, the rack has a ra- 
dial movement of three and one-half 
teeth during the first 90-degree move- 


Section Y-Y 


Section X-X 


ment of the ring gear. Hence, during 
this movement, gear L rotates one-eighth 
of a revolution in a counter-clockwise di- 


Mechanism for Producing a Variable Rotary Motion 


rotates at a relatively low and constant angular 
velocity ; and at the end of this quarter revolution, 
the angular velocity of the mandrel shaft is in- 
stantaneously increased, the mandrel shaft rotating 
at the new velocity for the remaining three-quarters 
of a revolution of the driving shaft. Incidentally, 
however, it might be mentioned that the mandrel 
and driving shaft complete one revolution in the 
same time period. 

This movement is obtained by means of epicyclic 
gearing controlled by the cam and rack arrange- 
ment shown in the accompanying illustration. The 
driving shaft is indicated at A and the mandrel 
shaft at B, both shafts being supported in the sta- 
tionary bearing C. Shaft A rotates at a constant 
angular velocity and has a ring gear D keyed to 
one end. In a slot across the right-hand side of 
this gear is the slide E on which a cam-roll F is 


rection. During the remaining three- 
quarters of a revolution of the ring gear, 
gear L rotates seven-eighths of a revolu- 
tion in the same direction. By modifying 
the cam throw or the gear diameters, varying an- 
gular velocities of shaft B can be obtained, so that 
the mechanism can be adapted to other types of 
machines besides the one referred to. 


Census of Metal-Working Machinery 


According to the Bureau of the Census, the value of 
metal-working machinery, other than machine tools, 
produced in the United States in 1933 amounted to 
$13,197,000, as compared with $36,294,000 in 1931. 
Of this total, in round figures, sheet-metal working 
machinery amounted to $7,100,000; rolling-mill 
machinery, $4,400,000; wire-drawing machinery, 
$350,000; and rod and wire-working machinery, 
$230,000. 
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Engineering News Flashes 


—z—— The World Over 


Motors Submerged Four Months 
Still Operate 


During the revolutionary troubles in Cuba last 
summer and fall, the men who occupied a sugar 
mill at Central Cespedes would not permit the 
water to be pumped out of the pits in which were 
located three General Electric 150-horsepower mo- 
tors used for driving centrifugal injection pumps. 
After having been completely submerged in ex- 
tremely dirty water for four and one-half months, 
the motors were taken apart and dried out, re- 
assembled, and put into operation. They ran with- 
out any sign of trouble. 


Timing Device for Fractions of a Second 


A high-speed timing device has recently been de- 
veloped by the engineers of the Westinghouse Elec- 
tric & Mfg. Co. which makes it possible to obtain 
an instantaneous visual indication of very small 
time intervals. The device is based on the idea of 
dividing one cycle of a 60-cycle wave into minor 
parts. It was developed for use in the laboratory 
to show the fraction of a cycle required for a high- 
speed relay to operate, but the method can be used 
for measuring elapsed time of almost any char- 
acter in the general industrial and other fields. 


German Train Averages 76 Miles an Hour 


The high-speed Diesel-electric train unit which is 
now maintaining regular passenger service on the 
German State Railways between Berlin and Ham- 
burg covers the distance between the two cities in 
two hours and twenty minutes, or at an average 
speed of 76 miles an hour. The train is similar in 
construction to the streamline trains recently built 
in this country, and is capable of a maximum speed 
of 94 miles an hour. 

The German State Railways are planning to in- 
augurate more frequent services of high-speed train 
units between important centers. The Berlin-Ham- 
burg train is the first in this series. It is claimed 
that it will be possible to reach an even higher aver- 
age speed than that now attained with safety; but 
since ordinary express trains are also run on the 
same track, this is not practicable because of inter- 
ference between the two types of services. 

The unit train provides accommodations for one 
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hundred passengers. Its total length is 135 feet 
and its weight 77 tons. The most suitable shape of 
car body to reduce the air friction losses to a min- 
imum was determined experimentally on models in 
the wind tunnel of the Zeppelin works at Friedrichs- 
haven. 


Gigantic Furnace at Boulder Dam 


A furnace 36 feet wide inside, 41 feet long, and 
29 feet from the top of the conveyor car to the roof 
has been installed by the Babcock & Wilcox Co. at 
its field fabricating plant at Boulder Dam. The total 
furnace volume is 42,800 cubic feet. It is used for 
annealing the 30-foot diameter pipe sections em- 
ployed in the Boulder Dam construction work. An 
unusual feature of this furnace is the method of 
heating, which is on the principle of “reversing 
circulation’”’—said to be the first use of this prin- 
ciple for this type of work. The fuel oil is burned 
in a combustion chamber located outside of the fur- 
nace, in which the combustion gases are intimately 
mixed with the cooled waste gases returning from 
the furnace. 


lodine, a By-Product of the Blast Furnace 


As a result of investigations carried out at the 
Witkowitz Iron and Steel Works, Czecho-slovakia, 
it has been found, according to Engineering, that 
iodine is present in sufficient quantities in blast- 
furnace gas so that it can be recovered on a com- 
mercial basis from the dust residue of the gas- 
cleaning plant, thus adding another unexpected 
by-product of blast-furnace operation. 


Testing Airplanes to Destruction 


For the first time, the exact strength factors of 
a high-speed all-metal transport airplane have been 
definitely studied in a destruction test. This test 
was conducted by the U. S. Air Corps at Wright 
Field, Dayton, Ohio, using a Boeing twin-engined 
monoplane, such as is used on the United Air Lines’ 
coast-to-coast route. The plane tested has a cruising 
speed of 170 miles an hour. The successful per- 
formance of this craft in the test is taken as evi- 
dence of sound engineering principles behind mod- 
ern high-speed planes. 
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Boring Fixture with a Capacity for 
Sixty-Four Piston-Rings 


By C. W. PUTNAM, Athol, Mass. 


The fixture shown in the accompanying illustra- 
tion is used in boring 5 1/4-inch piston-rings for 
boiler-feed steam pumps. The piston-rings are cast 
with as small an allowance for machining as pos- 
sible. The first operation consists of grinding the 
sides of the rings to size on a Blanchard grinding 
machine, after which the rings are bored in the 
fixture shown. 

The barrel A of the fixture is bored to a sliding 
fit for the piston-rings, which are indicated at R. 
The barrel is made long enough to hold sixty-four 
rings. After the barrel is loaded, clamp B is in- 
serted and forced against the rings by tightening 
the nuts on the bolts C. Holder D is bolted to the 
carriage of the lathe and is provided with a hinged 


‘ 


cap E. The holder is bored to fit the finished bear- 
ing surface on the outside of the barrel A. The 
swing bolts F are employed for clamping cap E 
over barrel A. 

The boring-bar G is mounted on the lathe centers 
and a 3/8-inch flat cutter H is used for the boring 
cut. While one set of rings is being bored, the op- 
erator loads another barrel, ready to replace the 
one in the holder. 


Drill Guide Blocks with Center- 
Distance Adjustment 


By PETER L. BUDWITZ, Meriden, Conn. 


In the accompanying illustration is shown a sim- 
ple device designed to facilitate the boring of holes 
in jig plates and dies, and other tool-room work of 


af 


Fixture Used on Lathe for Boring Sixty-four Piston-rings R in One Operation 


MACHINERY, October, 1934—93 


F 
H 
NSS | 
| 
| | ! | 
| | it 
! 
| 
' 
{ 
SX NS 
1 
! 


Clamp 


L 


Adjustable Drill Guide Blocks for Accurate 
Spacing of Holes 


a similar nature in which accurate center-to-center 
spacing of the holes is necessary. The device con- 
sists of two hardened blocks A which act as drill 
guides; one block is fixed to rod B and the other is 
adjustable. The calculations required in setting the 
blocks A for accurate spacing by means of size 
blocks or micrometers is made easy by having the 
drill-guiding holes located 0.500 inch from the ends 
and sides of the blocks. 

If a series of holes with accurate center-distance 
spacing is to be drilled in a jig plate, the blocks are 
set to the dimension given from the.first or starting 
hole to the adjoining hole. After the adjustable 
block has been properly set, it is locked to the rod 
by the set-screw S in the end of the block. The de- 
vice is then located on the jig plate ready for drill- 
ing, the stationary block being clamped in place as 
illustrated. For drilling the next hole in the series, 
the adjustable block is loosened and reset. This pro- 
cedure is followed in drilling the remaining holes. 
a B insures accurate alignment of the drilled 

oles. 

If holes are to be drilled at right angles to those 
previously drilled, a plug is passed through the 
stationary block and the hole in the jig plate, after 
which the device is swiveled to the required angle. 
The procedure described is then followed in drilling 
the new line of holes. A set of standard size drill 
bushings made to fit the holes in the blocks will add 
greatly to the convenience of the device. The flat 
surface milled on rod B forms a bearing for the set- 
screw S in the adjustable block. 


Fig. 2 shows a pad with beveled surfaces C that 
slope downward and away from the ground locat- 
ing surface B. One pass of the brush will usually 
suffice to clean the sloping sides of this pad. With 
a fixture having six pads like the one shown in 
Fig. 1, the time required to brush off chips from 
surface A, which measured 2 by 2 1/2 feet, was 
eight seconds. When these pads were replaced by 
the improved type shown in Fig. 2, the time was 
reduced to four seconds. 


Quick-Service Dies for Sample and 
Small-Lot Production 


By WILLIAM C. BETZ, New Britain, Conn. 


The making of expensive dies for the production 
of sheet-metal parts required in small quantities is 
generally unprofitable and cannot be considered in 
many cases. On the other hand, it is too expensive 
to cut or form parts by hand when several hundred 
pieces are required for samples or small production 
orders. Small parts can be made on a foot press, 
especially if a knuckle type press is available, as 
with this type of press it is easy to exert pressures 
up to five tons without mechanical power. The cost 
of tools and tooling for a press of this type is com- 
paratively low. 

The first thing to make in developing a set of 
quick-service dies is proper bolsters for holding 
the dies. These should be made as shown at A and 
B, Fig. 1, from a close-grained cast iron. The size 
of the bore in the bolsters is made to accommodate 
any job that is likely to present itself. It is better 
to have two or three sizes of bolsters than to try 
to use a bolster that is too small or waste tool ma- 
terial on a large bolster when a much smaller one 
would do just as well. 

Inexpensive tools for the production of cheap 
jewelry, buckles, buttons, seals, novelties, etc., are 
shown in Figs. 1 and 2. To make a set of inex- 
pensive blanking dies, a tool-steel punch of the re- 
quired shape, such as shown at E, Fig. 2, is made 


Work-Locating Pads Designed for 
Quick Cleaning 


By W. G. HOLMES, Flint, Mich. 


Milling fixture pads are generally made 
as shown in Fig. 1. The large flat sur- 


face at A is about 1/8 inch below the rae. = ae 

ground locating surface B. When the fix- | 

ture is used for heavy machining opera- 

tions, the surface at A becomes covered Pod Fig.1 4 

with chips. This surface must be brushed 

off in order to keep the locating surface Fig. 1. Work-locating Pad Fig. 2. Pad Designed to Facil- 


B clean. 
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and hardened. A die plate of standard oil-harden- 
ing tool steel, anywhere from 1/8 to 1/4 inch thick, 
such as shown at F, Fig. 1, is used for the die 
proper and is secured to a cast-iron or machine- 
steel disk or packing G, which is turned to fit the 
bolster to be used. 

This die piece is scribed in the conventional man- 
ner, using the punch as a templet. The die is drilled 
and rough-filed somewhat smaller than the punch 
size and the punch is used as a broach. The broach- 
ing is done by easy stages, the first step being to 
force the punch into the die only about 1/64 inch. 
The die is then filed so that the burr only is removed 
from the die opening. This broaching and filing 
is repeated a number of times, broaching a little 
deeper after each filing, until the punch goes 


and fitted to a bolster as shown at A, Fig. 1. This 
die is fitted with a hand knock-out K for ejecting 
the finished cup from the die. It may also be fitted 
with a spring knock-out in place of the hand-oper- 
ated one shown. If the spring type is used, some 
means must be provided to force the finished blank 
from the punch, as the spring knock-out in the die 
pushes the work out on the punch. This may be 
a solid stripper fastened to the die or a spring- 
actuated stripper on the punch similar to the one 
shown at S, Fig. 2. 

To harden dies made of oil-hardening stock, they 
should be quenched in a thin oil such as paraffin 
or soluble quenching oil, and immediately drawn 
to the hardness required, which, in general, is 59 
to 62 Rockwell hardness on the C scale. 
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through the die piece. The die is then given a slight 
back clearance. It is now ready for hardening. 
After hardening, the packing piece is drilled and 
filed to let the blank-through. 

The piercing of cups or caps can be done with 
dies such as shown at C, Fig. 1, and at D, Fig. 2. 
With the die shown at D, Fig. 2, the work is rough- 
ly located in the V-nest N and accurately positioned 
by the shedder sleeve S which enters the work when 
the press gate descends. 

In forming or drawing shells from thin mate- 
rials when more than one draw is required, the dies 
may be made like the one shown at D, Fig. 1, from 
thin water-hardening steel 1/8 inch to 1/4 inch 
thick. The push-through holes in such dies should 
be ground and highly polished after hardening. 
The packing piece is left soft. 

Finish-forming or drawing dies may be made 


Examples of Die Construction for Sample and Small-lot Production 


Embossing dies that are to produce sharp out- 
lines should be made from solid disks of a good 
grade of vanadium, water-hardening, tool steel. 
This steel should also be used for shell-drawing 
dies. For either job, the working surfaces should 
be extremely hard, at least 65 to 67 Rockwell, and 
in the case of drawing dies, the surfaces should be 
highly finished. 

Dies for drawing non-ferrous metal and soft 
cold-rolled steel may be made from a good grade 
of close-grained gray iron of medium hardness. 
One should never attempt to draw stainless steel 
or a steel of high carbon content in anything but 
hardened and highly finished steel dies. If dies of 
a softer material are used for drawing such hard 
materials, they will spread and open. In many 
cases, dies of the softer materials will pick up the 
material being formed. Forming dies for small 
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(E) Blanking Punch 


runs may be made of cold-drawn or machine steels 
if they are hardened in Aerocase compounds (made 
by the American Cynamid & Chemical Corpora- 
tion) and quenched in light oil or water. 


Device for Truing up Saw Blanks 
on a Lathe Faceplate 


By J. E. FENNO, Belleville, N. J. 


In one sawmaking plant, small wood- and metal- 
cutting saws are blanked from flat stock and the 
center holes pierced in one operation. Before the 
teeth can be cut, the center hole must be reamed to 
size. Formerly, this reaming operation was done 
on an engine lathe by strapping the saw to the face- 
plate. The saw was trued up by a suitable tapered 
plug held in the tailstock spindle. This made it 
necessary to remove the plug for each saw, because 
the reamer was also held in the tailstock spindle. 

In order to eliminate the time lost in changing 
these tools, the special truing center shown in the 
illustration was made. In using this center, the 
operator merely places the saw on the faceplate 
with the tapered end of the plunger A in the pierced 
hole. Any variation in the diameter of the hole is 
compensated for by the sliding action of the plunger 
which is snugly seated in the pierced hole by the 
coil spring B. 
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The reamer is provided with a pilot which enters 
a hole in the plunger, thus assuring a true start. 
As the reamer is fed toward the Saw, the plunger 
recedes from the pierced hole. With, this arrange- 
ment, the reamer remains in the tailstock spindle 
for the entire lot of saws; and, incidentally, the 
time for reaming the saws was reduced about 30 
per cent, as compared with the method previously 
employed. 


Electric Crane Forty-Four Years Old 
Still in Service 


This year the Harnischfeger Corporation of Mil- 
waukee, Wis., celebrates its fiftieth birthday. In 
going over the records of early equipment built by 
the company, it was discovered that a Pawling & 
Harnischfeger three-motored crane, built forty- 
four years ago and installed by the Union Pacific 
System in its shops at Cheyenne, Wyo., is still 
rendering satisfactory service in that shop. At the 
time this crane was installed, it was the last word 
in material-handling equipment. Up to that time, 
electric cranes had been operated by a combination 
of manual and electric means. The three-motored 
electric cranes were something new, and the first 
of these cranes, completely designed and built by 
the Harnischfeger firm, was purchased by the 
Union Pacific Railroad. Only the control and the 
hoist motors have since been replaced. 
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Floating Plug Replaces Lathe Center for Centralizing 
Saw Blank on a Lathe Faceplate 
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The Sixteenth Annual 
National Metal Exposition 


THE PORT 
AUTHORITY 
COMMERCE 

BUILDING 


the largest exposition devoted to the metal in- 

dustries ever held in New York City opens its 
doors. Not only is it the largest exposition of met- 
als and mechanical equipment ever held in New 
York, but it is the greatest metal exposition since 
the one held in Cleveland in 1929—a definite indi- 
cation that industry is getting a new grip on con- 
ditions and is determined to forge ahead. 

The exposition, which is held in the Port of New 
York Authority Building at Eighth Ave. and 14th 
St., will be open during the entire week beginning 
October 1. The exhibits include not only metals and 
other materials of every kind—iron, steel, non- 
ferrous metals, and synthetic plastics—but also 
recent equipment brought out by manufacturers 
for heat-treating, welding, cutting, inspecting, and 
testing. In addition, shop equipment, precision 
tools and instruments, refractories, abrasives, and 
rustproofing compounds are exhibited. 

A visit to the exposition is truly a liberal educa- 
tion in the materials exhibited and the methods 
demonstrated. A great many of the exhibits are 
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“in operation”; and where actual operation is not 
possible, photographs, working models, and moving 
pictures aid in giving a vivid conception of the 
processes back of the product. 

In conjunction with the National Metal Exposi- 
tion, the American Society for Metals, under whose 
auspices the exposition is held, convenes in its 
annual National Metal Congress, the sessions of 
which are being held both in the Port Authority 
Building and in the Hotels Pennsylvania and New 
Yorker. 

Other societies that are cooperating with the 
American Society for Metals in holding meetings 
and conventions are the American Institute of 
Mining and Metallurgical Engineers, of which the 
Institute of Metals and the Iron and Steel Divisions 
will hold their fall meetings at the Hotel Penn- 
sylvania; the American Society of Mechanical En- 
gineers, the Iron and Steel Division of which holds 
its fall meeting at the same hotel; the American 
Welding Society which holds its fall meeting at the 
Hotel New Yorker; and the Wire Association 
which holds its annual meeting at the same hotel. 
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The headquarters of the American Society for 
Metals, the American Institute of Mining and Met- 
allurgical Engineers, and the American Society of 
Mechanical Engineers will be at the Hotel Penn- 
sylvania. The American Welding Society and the 
Wire Association will have their headquarters at 
the Hotel New Yorker. 

At the various sessions of the American Society 
for Metals, some two score papers are being pre- 
sented, covering almost every phase of the metal- 
lurgy and treatment of both ferrous and non-fer- 
rous metals. These papers constitute in themselves 
a complete treatise of the fields of engineering and 
science embraced in the Society’s activities. They 
furnish what may well be termed a “progress re- 
port” dealing with all branches of metallurgy. 

In addition to the papers presented in the reg- 
ular technical program, a brief course on tool steels 
has been arranged, conducted by James P. Gill, 
chief metallurgist of the Vanadium-Alloys Steel Co. 

One of the events of the meeting of the American 
Society for Metals is the award to Dr. Albert 
Sauveur, professor of mining and metallurgy at 
Harvard University, of the Society’s medal, known 
as the Albert Sauveur Achievement Medal. This 
medal was established by the Society at a recent 
meeting as a recognition of the metallurgical 
achievements made possible through Dr. Sauveur’s 
eminent contributions to the science of metallurgy. 
The medal is to be known by his name and he has 
been selected as the first recipient. The award will 
be made at the annual banquet on Thursday eve- 
ning, October 4. 

At the meeting of the American Welding Society 
almost every phase of welding is being dealt with. 
A partial list of the subjects treated will indicate 
how complete a review of present practice is being 
presented at the meeting: Boiler welding, welding 
in shipbuilding, structural welding, pipe welding, 
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tests for welders, flame cutting, impact resistance 
of welds at low temperatures, automatic welding 
of pressure vessels, track maintenance, welded rail 
joints, welding in railroad car building, hard-fac- 
ing, metal spraying, silver solders and fluxes, cor- 
rosion fatigue of welded stainless steels, welding 
of Cromansil steel, welding of cast iron, testing 
thermit welds, welding stresses, and welding in 
engineering education. 

The technical sessions of the meeting of the Wire 
Association are being held Tuesday, Wednesday, 
and Thursday, October 2 to 4. Among the subjects 
that will be discussed are: Galvanizing and corro- 
sion-resisting coatings; lubrication for drawing 
copper wire; bright annealing of wire in electric 
furnaces; steel wire manufacture; properties and 
manufacture of spring wire; lime coating of rod; 
and smelting, casting, and rolling of electrolytic 
copper. An interesting paper dealing with copper 
from mine to wire is also being presented. 

In the following pages, a few of the new mate- 
rials and some of the new equipment shown at the 
exposition will be described; and, in addition, a 
general review will be presented of the progress in 
the development and use of the materials and pro- 
cesses shown at the exposition. This will include 
developments in iron and steel; aluminum and 
aluminum alloys; copper alloys; die-casting alloys; 
synthetic plastic materials; rubber; and such pro- 
cesses as electric and gas welding and cutting. 

The brief review that follows, however, is merely 
a bird’s-eye view, so to speak, of a few of the salient 
features of the exposition. Only a visit can do 
justice to the extensive array of exhibits that are 
there for the purpose of informing the engineer, 
the metallurgist, and, in general, the man respon- 
sible for results in manufacturing operations, of 
the great advance that is being made from year 
to year in the American metal-working industry. 
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N viewing the advances that have been made in 
] metals and materials during the past year one 
finds that, while there have been no revolution- 
ary developments, there have been a great many 
improvements in almost all types of materials; and, 
perhaps, there is at least one application that might 
be termed revolutionary—the use of alloy cast iron 
for automotive and Diesel engine crankshafts and 
camshafts. 

Castings are now being made from gray iron 
with small additions of alloying metals that in 
many instances have a strength equal to that of 
steel. Heat-treatment after casting also makes it 
possible to give to iron castings most of the qual- 
ities inherent in mild steel. Again, the strength 
and reliability of steel castings are now such that 
they may be used for many purposes where for- 
merly only forgings were deemed suitable. 

No less remarkable are the advances that have 
been made in steel used for forgings and for struc- 
tural purposes. Here, by means of small percent- 
ages of alloying metals and special heat-treatment, 
the strength of alloy steel is being increased to 
from three to four times that of ordinary steel. 

As for stainless steel, its general application tells 
the story. But a few years ago it was a novelty; 
now it is used for an endless number of purposes— 
in machine construction, in railroad car building, 
in the chemical industries, and for household uten- 
sils. 

To cover even briefly all of the improvements 
and applications in a limited space is impossible; 
hence brief references are made to but a few of the 
developments that indicate the trend of progress. 
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and Steel—Basic Materials 
the Machinery Industries 


A great number of the exhibits at the National 
Metal Show are operating exhibits. The Carnegie 
Steel Co., for example, features a heat-treating 
demonstration of various grades of carbon steel, 
and also has on display a group of test fractures 
showing grain and hardening characteristics of 
controlled steels. An illuminated chart of macro- 
structures in color further illustrates the grain 
characteristics of fine and coarse grain steels when 
heat-treated at 50-degree intervals from 1400 to 
2000 degrees F. 

A new improved type of Bessemer screw steel is 
exhibited by the Union Drawn Steel Co., Massillon, 
Ohio. This screw steel has been developed to large- 
ly eliminate the abrasive element which tends to 
wear away the cutting edges of tools in machining. 
The advancement has been accomplished, it is 
stated, without change in analysis and without 
affecting the physical properties of the material. 

While no higher feeds and speeds are advised 
than those regularly used for screw stock of the 
same analysis, the development is said to have 
effected important production economies through 
increased tool life and fewer regrindings. Careful 
tests have shown that the tool life may be increased 
from two to four times. 

Among the new alloys exhibited for the first time 
at the exposition are several recent developments 
by the Titanium Alloy Mfg. Co., of Niagara Falls, 
N. Y. One of these is a ferro-titanium of inter- 
mediate carbon content, named “TAM low-carbon 
FCT.” This alloy contains over 18 per cent tita- 
nium and less than 5 per cent carbon, with low per- 
centages of aluminum, silicon, and other im- 


MACHINERY, October, 1934—99 


j 


* PROGRESS 


New “Hevi Duty” High- 
temperature Tube Type 
Electric Furnace for 
Laboratory Use, Exhib- 
ited for the First Time 
at the National Meta! 
Exposition 


purities. It is used as a deoxidizer and scavenger 
for very soft steels similar to ingot iron. 

Another new alloy exhibited by the same com- 
pany is a ferro-titanium of low melting point and 
low aluminum content known as “TAM standard 
low-carbon ferro-titanium.” This alloy is used in 
cast iron as a grain refiner, thereby increasing the 
strength, soundness, and resistance to leakage of 
the material. It also prevents chilling or hard 
spots at corners or thin sections, and thus improves 
machineability. 

The Wissco metal conveyor belt display of the 
Wickwire Spencer Steel Co. stresses many patented 
features, including a new balanced spiral construc- 
tion. Engineering charts developed through exten- 
sive research show tangible performance data. The 
company’s exhibit also includes wire and springs 
particularly adapted to the automotive and allied 
industries. These are displayed in tests on special 
laboratory equipment. 

Along with the improvements in iron and steel 
must be mentioned improvements in furnaces and 
other equipment used in connection with their 
treatment. The manufacturers of heat-treating 
equipment have made available to industry a wide 
variety of furnaces, so that no matter what the re- 
quirements of each plant, equipment can be se- 
lected to meet individual needs. 
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For laboratory purposes, also, specially designed 
furnaces have been introduced. One of these, an 
electric furnace with a temperature range up to 
2300 degrees F. is exhibited at the National Metal 
Show by the Hevi Duty Electric Co., Milwaukee, 
Wis. This furnace is intended chiefly for carbon de- 
terminations in iron and steel. It may also be used 
for a number of other laboratory operations, as 
well as for heat-treating or experimental work call- 
ing for temperatures from 1100 to 2200 degrees F. 

Among the equipment shown for the finishing of 
iron and steel articles is a new side-loading tum- 
bling barrel exhibited by N. Ransohoff, Inc., Carth- 
age, Cincinnati, Ohio, which is especially intended 
for tumbling large or fragile work. The barrel is 


loaded from the side in the same way as a regular > 


type barrel, the tumbling compartment being in the 
center section. The barrel, shown in operation 
during the exposition, is finishing forgings by the 
“star” method. At both ends of the center section 
there is a star compartment. When the barrel is 


rotated in the tumbling direction, the stars auto- 
matically enter the tumbling compartment. After 
the tumbling operation is completed, the barrel is 
rotated in the opposite direction, which automat- 
ically transfers the stars to the star compartments, 
allowing the barrel to be emptied without losing 
the stars. 


New  Ransohoff 
Side-loading Star- 
separating Tum- 
bling Barrel Exhib- 
ited for the First 
Time at the 
National Metal 
Exposition 
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Stainless Well Named 
the Metal Thousand Uses 


ERHAPS the most spectacular application of 
P stainless steel during recent months has been 
‘in the construction of a high-speed train for 
the Texas & Pacific Railway Co. Light weight is 
the outstanding feature of this train; and lightness 
is obtained because the 
high strength of stain- 
less steel permits the 
use of thin sheets and 
light structural shapes. 
However, applications 
of stainless steel are 
found in almost every 
industrial field. Stain- 
less steel conveyor 
bands are now being 
cold-rolled in lengths up 
to 400 feet and in thick- 
nesses of less than 0.004 
inch. These stainless 
steel conveyor belts, be- 
ing immune to rust, are 
proving of great value 
in industries where 
cleanliness is essential 
and in plants where the 
air contains steam or 
acid gases. 

Roller chains of stain- 
less steel are now being 
regularly made and are 
available in the com- 
monly used sizes. These 
roller chains are made 
entirely from 18-8 
stainless steel and are 
intended for use wher- 
ever corrosion is a prob- 
lem, whether because of 
service life, sanitation, 
or appearance. 

Sheets of mild carbon 
steel of a _ substantial 
thickness, with a thin 
sheet of stainless steel welded to them, are now 
used in the manufacture of many articles such as 
cooking utensils, beer barrels, and milk storage 
tanks. 

Stainless steel also meets the exacting service re- 
quirements of the plates used in pressing sheets 
of phenolic plastics and other composition products, 
such as plaster board. Because of the chemical 


A Novel Application of Enduro Stainless Steel, a 
Product of the Republic Steel Corporation, as 
Featured in the Stran Steel-Irwin Town House 
at the Century of Progress Exposition in Chicago. 
Enduro Etched Panels are Used for the Three 
Side Walls around the Tub, and an Etched Panel 
is also Applied Directly in Front of the Tub 


compounds and pulp used in the manufacture of 
such products, these plates must possess high 
resistance to corrosion, must withstand the high 
pressures to which they are subjected, and must 
be capable of taking a high polish. 

Thus it will be noted 
that stainless steel is 
constantly finding new 
applications. It is a ma- 
terial that for many 
purposes the engineer 
has needed for decades, 
but only recently been 
able to obtain. J. C. C. 
Holding, vice-president 
and manager of the 
American Stainless 
Steel Co., mentions that 
one of the most remark- 
able developments in 
the stainless steel field 
is the growth of its use 
in the oil industry. At 
the International Petro- 
leum Exposition in Tul- 
sa, Okla., for example, 
every valve manufac- 
turer at the show dis- 
played stainless mount- 
ed valves in all sizes, 
with varying amounts 
of stainless steel used 
for stems, rings, seats, 
etc. 

Many manufacturers 
displayed solid stain- 
less-steel valves, either 
machined or forged 
complete from solid 
stainless-steel bars. The 
meter and regulator 
manufacturers make vi- 
tal parts of their mech- 
anisms from stainless 
steel. Pump manufacturers employ stainless-steel 
valves and piston-rods, and in the gas-lift type of 
pump, stainless-steel plungers are used. 

The introduction of stainless steel into the valve, 
meter, pump, and instrument industries has taken 
place within a comparatively short time. There are 
also evidences of the rapid growth of the use of 
stainless steel in other directions. 
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Synthetic Plastics 
Conquer New Fields 


Application 


used in almost every type of industry for 

one purpose or another. They are available 
in practically all colors and for almost all purposes 
where metal can be used, except where a very high 
degree of strength is required. They are lighter 
in weight than any common metals and are suffi- 
ciently hard to take the place of metal parts for 
most purposes. 

Great progress has been made in the develop- 
ment of new plastic materials. Meeting the need 
for a product that must be “as soft as rubber and 
as long-wearing as Bakelite resinoid,” the Synthane 
Corporation, Oaks, Pa., is manufacturing, under 
the Bakelite Corporation patents, a new material 
consisting of layers of soft rubber sandwiched be- 
tween sheets of Bakelite Laminated. An infinite 
number of combinations are possible, since the 
layer thicknesses may be varied as well as the num- 
ber of alternating layers of rubber and laminated 
material. 

A number of uses suggest themselves. 


se plastic materials are now being 


The ma- 


terial is especially suitable for gasket applications, 
where a combination of resiliency with strength 
and rigidity is required. Vibration-absorbing ma- 
chine mountings are another important outlet for 
the product, especially today when the trend is 
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A New Kellogg Telephone Desk 
Set Made from Molded Bakelite 


definitely toward quieter machinery and equip- 
ment. The material can also be employed for table 
tops, serving trays, furniture construction, etc. 

The cast Bakelite resinoids are available in 
transparent, translucent, and opaque effects in a 
wide range of brilliant colors. The development 
of the new two-tone combinations of colors adds to 
the beauty of the material. These materials are 
cast roughly to shape in. rods, sheets, and tubes, 
and machined and polished to finished form. The 
colors are integral with the material—not merely 
applied to the surface. The cast resinoids are in- 
strumental in adding a fine appearance to indus- 
trial machinery and equipment, and can advan- 
tageously be used for knobs and handwheels. 

A new Bakelite molding material has been de- 
veloped for small motor end-frames. This material 
is known by the trade designation BM-2562. It 
possesses the important property of holding its 
dimensions over a long period of time under humid 


Bakelite Used in Conveyor Con- 
struction. Taking a Tip from the 
Automobile Industry, a Number 
of Shoe-manufacturing Plants 
Have Installed Lamson Convey- 
ing Equipment. Bakelite Molded 
Parts are Employed Extensively 
in the Construction of This 
Equipment Because of its Low 
First Cost, Light Weight, Dur- 
ability, and Smooth Finish, 
which Prevents Injury to the 
Shoes and Eliminates the Need 
for Special Padding or Covering 
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Objects of Beauty for the 
Comfort and Diversion of 
Man. Some of These Ob- 
jects are Turned in Auto- 
matic Screw Machines from 
Bar Stock, Drilled, Thread- 
ed, and Cut off with Abra- 
sive Disks; Others are Cast 
to Shape. All, Except the 
Pipe Bowls and Metal 
Trimmings, are Made from 
Catalin, a Synthetic Plastic 
Material. Photograph, 
Courtesy American Catalin 
Corporation 


conditions and at high temperatures. It is partic- 
ularly desirable for equipment used in the tropics. 

Then there is the Bakelite molding material 
known by the designation BM-6260, a recent addi- 
tion to the group of impact materials that possess 
marked resistance to shock. It can be molded with 
a finish such as is obtained with the woodflour-filled 
materials. It has been employed, among other pur- 
poses, for telephone parts, where fine appearance 
must be combined with resistance to shock. 

A new type of plastic product known as “Durez 
75” has been brought out by General Plastics, Inc., 
North Tonawanda, N. Y. This group of molding 
compounds has opened up many new fields. The 
moisture and chemical resistance of these new 
products enables parts to be made successfully that 
are subject to continuous or temporary exposure 
to moisture or weather. Their appearance and 
luster are very attractive. 

Another advance of the past year is the con- 
tinued perfection of transparent and translucent 
phenolic compounds. One of the Durez products 
in this class permits of 
objects being molded from 
a material in powder 
form, which can be hand- 
led with the same equip- 
ment and processes as or- 
dinary phenolic com- 
pounds. 

A development closely 
allied to the plastic mate- 
rial field is that in the oil 
soluble field, where resin 
coatings have been per- 
fected as a vehicle for lac- 
quer and paint. A Durez 
oil soluble varnish was 
subjected to the following 
test without loosening or 
deteriorating: Glass pan- 
els were coated and placed 
at a 45-degree angle on a 
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roof, facing south, the var- 
nish side down. Water and 
frost worked down on the 
back side of the glass with- 
out affecting the varnish. 

The urea formaldehyde 
compound Plaskon (made by 
the Toledo Synthetic Prod- 
ucts, Inc., Toledo, Ohio) can 
be produced in any shade, 
ranging from colorless 
through pastels to the most 
brilliant hues. It is employed 
when appearance is of par- 
amount importance. Among 
the many objects for which 
it is used may be mentioned 
buttons (the advantages 
claimed are uniformity in 
color, the fact that the color 
extends all the way through the material, and 
durability) ; containers for shaving soap, beauty 
preparations, etc.; bottle closures; radio and clock 
cases; automobile hardware; and lamp shades. 

One of the synthetic plastics, Catalin (made by 
the American Catalin Corporation, New York 
City), is now being used to beautify the handles 
of kitchenware, such as ladles, forks, and strainers. 
This synthetic plastic is adaptable to kitchen use, 
because it is non-inflammable, impervious to acids 
and alcohol, odorless, tasteless, and does not chip 
or peel. Knives and forks for table use are also 
provided with handles of the same material. Pastel 
and solid shades are available in great variety. 

Another important development in the field of 
synthetic plastics is the greatly increased use of bar 
stock for the production of a wide variety of ob- 
jects by lathes and automatic screw machines. One 
large concern which supplies synthetic plastics in 
the form of rods, tubes, sheets, and castings found 
it necessary to triple its production within the last 
six months to meet the demands. 


The Game of the An- 
cients Makes Use of 
Modern Materials and 
Shop Methods. These 
Attractive Chessmen are 
Turned in Automatic 
Screw Machines and 
“Carved” with Abrasive 
Disks from the Synthetic 
Plastic Material Catalin, 
which is Available in the 
Form of Bars, Tubes, 
Sheets, and Castings. 


Photograph, Courtesy 
American Catalin Cor- 
poration 
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and 
Testing Devices 


the Metal Show 


equipment at the National Metal Show are un- 

usually complete, several companies showing 
equipment announced and exhibited for the first 
time. A few of these new devices are referred to 
in the following paragraphs. 

A new instrument for the industrial and educa- 
tional laboratory is exhibited by the Bausch & 
Lomb Optical Co. It is a small Littrow quartz 
spectrograph, designed for industrial laboratory 
use, which is simple in design, sturdily built, and 
portable. The range of the instrument is covered 
in a single spectrogram. Hence no adjustments of 
lens or prisms are required, as in larger instru- 
ments of the Littrow type. This makes it possible 
to provide rigidity and permanence of adjustment, 
since the optical system has no movable parts. 

In the case of simple spectra, especially of non- 
ferrous metals, this instrument provides a rapid 
tool for analysis. This is especially true if the de- 
sired information can be obtained in the short wave 
length portion of the ultra-violet. The detection of 
silver, copper, bismuth, tin, and antimony in pig 
lead; of silver, lead, and iron in copper; and of tin, 
lead, cadmium, and magnesium in zinc-base die- 
casting alloys are typical examples. 

A new Bausch & Lomb density comparator de- 
signed for accurate and rapid 
quantitative spectrographic anal- 
ysis is also exhibited. It is built 
as an accessory instrument to 
any spectrograph. The _ inten- 
sities of spectrum lines are mea- 
sured by photo-electric means 
and the results are read directly 
from a scale.. This instrument 
provides a low-cost means for 
accurately measuring intensities. 


Te exhibits of instruments and laboratory 


The New Zeiss-Ikon 
Stroboscope for 
Studying Rapidly 
Moving Machine 
Parts while in Motion, 
Exhibited by the 
George Scherr Co. 
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A New Bausch & Lomb Density Com- 
parator for Making Accurate Quantitative 
Spectrographic Analyses 


It is free from the personal equation and computa- 
tions can be made at once, without waiting for the 
development of photographic paper or film. The 
complete equipment consists of a projection sys- 
tem, a photo-electric cell for reception, a voltage 
regulator, and a sensitive galvanometer. 

The Leeds & Northrup Co. has an exhibit featur- 
ing many recent developments in heat-treating fur- 
naces, thermo-couples, and pyrometers. Automatic 
control of hardening, tempering, annealing, and 
drawing temperatures in the metal-working indus- 
try is the central theme of the exhibit of the Brown 
Instrument Co. 

A new type of stroboscope of the Zeiss-Ikon 
make is exhibited by the George Scherr Co., of New 
York City. The stroboscope is an instrument for 
studying the functioning of rapidly moving ma- 
chine parts while in motion. In the instrument 
exhibited, the part in motion is observed through 
a rotating slit disk, the speed of 
which can be regulated and 
timed to coincide with that of 
the moving object. In this way, 
the object will appear stationary 
to the eye. By a slight reduction 
of the speed of the slit disk, the 
object under observation can be 
viewed as if moving slowly; and 
by adjustment of the disk speed, 
the “apparent” speed of the ob- 
ject, as viewed by the eye, can 
be regulated. 

The Zeiss-Ikon stroboscope 
can also be used as a tachometer, 
being equipped with a built-in 
speed indicator. It will measure 
any speed up to 140,000 revolu- 
tions per minute by optical 
means—that is, without being 
in contact with the rotating part. 
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A New Littrow Quartz Spectrograph Ex- 
hibited by the Bausch 8 Lomb Optical 
Co. at the National Metal Show 


The stroboscope can also be equipped with a pair 
of prism binoculars to be used when it is desirable 
to get a close view of the object or when it would 
be dangerous to approach the moving parts too 
closely, as, for example, in the case of airplane 
propellers. 

This instrument can be used on a very wide 
range of speeds simply by exchanging slit disks, 
of which there are seven, with a range of from one 
to twenty-four slits. The equipment is portable and 
may be held in the hand or mounted on a tripod. 
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It is suitable for observations both in the labora- 
tory and shop. 

C. J. Tagliabue Mfg. Co., of Brooklyn, N. Y., is 
exhibiting pyrometers designed on the same gen- 
eral principles as the company’s multiple-point re- 
cording potentiometer described in May, 1934, 
MACHINERY, page 575. 

The recorder-controller, now shown for the first 
time, is an electrically balanced potentiometer 
using a mirror galvanometer and photo-cell, and is 
said to be the most sensitive and simplest controller 
of its type. It is a non-hunting, non-drifting pro- 
portional controller without any complicated mech- 
anism, and is said to be capable of successful con- 
trol in the most difficult cases. It is also available 
in the so-called simpler types, such as five and three 
position. 

Another new instrument exhibited by the same 
firm is an indicating controller also incorporating 
a sensitive mirror galvanometer and photo-cell. An 
important feature of this controller is the constant 
action of the galvanometer, which is free to change 
the power input almost instantly when the tem- 
perature changes. Another feature is the absence 
of a motor, depressor bar, or similar mechanisms. 
Avery distinct strip of light moving across a 
ground-glass window indicates the variations in 
temperature for distance reading. 

An indicating potentiometer similar to the con- 
troller, without the photo-cell and relay, ruggedly 
designed for industrial use, but still very sensitive, 
is another instrument shown by this company. 


Recent Industrial Applications of Rubber 


One of the recent applications of rubber is found 
in a new thermo-plastic material made from a rub- 
ber base which molds into relatively hard forms 
very rapidly and without any vulcanizing. This 
material softens when heated above a certain tem- 
perature, and can be remolded. It does not undergo 
any change in the molding process, like vulcanized 
rubber and the thermo-setting plastics such as the 
phenol and urea types. 

One of these new thermo-plastic rubber-base ma- 
terials is known as “Plioform.” It is obtainable in 
almost any color, except very light shades, and 
lends itself to the production of many decorative 
effects, which may be plain, variegated, or mottled, 
and may even be such as to produce iridescent 
effects. Because of its comparatively low cost and 
beautiful colors, it promises to find wide applica- 
tions wherever decorative effects are desired. 

An interesting application of rubber has been 
made by the Goodyear Tire & Rubber Co. in the 
design of rubber shaft rollers and rubber-lined 
sheaves for mine hoists.. This improvement has 
been of considerable value. There is always a 


hazard in changing the wooden rollers in inclined 


shafts. With rubber-lined rollers, the necessity for 
change is greatly reduced, since their life is counted 
in years, not days. Equally advantageous are the 
rubber-lined sheaves. There is no shrinkage or 
expansion of the rubber, such as is encountered 
when wood fillers are used, and the operation is 
noiseless. 

Rubber can be bonded to metal with an adhesion 
value ranging from 700 to 1000 pounds per square 
inch by the Vulcalock process developed by the 
B. F. Goodrich Rubber Co. This method has led 
to an increasing use of rubber linings in tanks, 
pipes, and fittings that must withstand the action 
of acids. Recently four large pickling tanks in a 
steel mill, each 60 feet long, 7 feet wide, and 5 feet 
deep, were lined completely with a 1/4-inch thick- 
ness of rubber. 

Vulcalock valves are also used in the handling 
of corrosive and abrasive fluids under pressure. 
These valves are lined with an acid-resisting rub- 
ber compound, either soft or hard, depending upon 
the conditions of the service to which the valve is 
subjected. The rubber lining of the valve is bonded 
to the metal with practically integral adhesion. 
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New Uses for Some the 
Non-Ferrous Metal Alloys 


LUMINUM is finding many new applications 
A in industrial and structural work. One of the 
outstanding applications of the past year is 
the use of aluminum in bridge construction. Dur- 
ing recent years, bridge engineers have searched 
for lighter types of bridge floor. As a result, alu- 
minum has been employed—a notable example be- 
ing the reconstructed floor of the Smithfield Street 
bridge in Pittsburgh, where the old floor has been 
replaced by a new one of aluminum alloy. Then, 
of course, there is the constantly increasing appli- 
cation of aluminum in high-speed trains. 

The extreme lightness of magnesium-base alloys 
has led to their adoption for widely varying pur- 
poses. For example, huge trailers constructed al- 
most entirely of magnesium-base alloys are now 
used extensively for transporting automobiles. One 
type of these trailers weighs only 4900 pounds, al- 
though it is designed to carry a load of 8 tons. Of 
the total weight, about 3000 pounds consists of 
magnesium-base alloys. In the airplane industry, 
these alloys have replaced the heavier materials 
previously used for crankcases and other parts. 

Increasing use is being made of beryllium cop- 
per—the copper alloy that can be heat-treated to 
obtain tensile strengths comparable to those of 
alloy steels. By combined rolling and heat-treat- 
ment, beryllium copper can be given a tensile 
strength as great as 195,000 pounds per square 
inch. The material is being used considerably for 
electrical contact springs in snap switches and 
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electrical instruments; for machine bearings; for 
airplane propeller sleeves and hubs; and for ham- 
mers, chisels, etc., that are used where corrosion 
of steel tools is likely to take place or where ex- 
plosions may occur from sparks from steel tools. 

A material known by the trade name Bendalloy 
provides for a new and greatly simplified method 
of bending pipe. This alloy has a melting point 
of only 160 degrees F.—considerably less than the 
temperature of boiling water. It is composed of 
bismuth, lead, tin, and cadmium, and is used as a 
filler material in tube-bending operations. With 
this material as a filler, tubes having walls as thin 
as 0.007 inch have been bent to small radii. 

Matrix alloy is being used to an increasing ex- 
tent in the making of dies, jigs, and fixtures, as a 
means of speeding up operations and reducing 
costs. The use of matrix alloy eliminates many of 
the operations requiring extreme accuracy that are 
ordinarily necessary in tool and die making. It pro- 
vides a means of accurately locating the working 
surfaces and parts of a die relative to each other 
without the need of machining any but the actual 
working surfaces to close dimensions. 

Basaloy is a non-shrinking, non-expanding metal 
alloy with a melting point of 255 degrees F., suit- 
able for use in making small master patterns. Pat- 
terns made from the most generally used materials 
for this class of work shrink from 3/64 to 9/64 
inch in cooling, whereas there is no difference in 
size between the original and a Basaloy pattern. 


Aluminum Die-castings are 
Constantly Finding New 
Applications in Different 
Fields. Their Light Weight 
is an Important Factor in 
Several Recent Applications 
of Aluminum-alloy Die - 
castings in the Aeronautical 
Field —P hoto, Courtesy 
Aluminum Co. of America 
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Improved Methods and Alloys 


the Die-Casting Industry 


ing greater importance in the industrial field. 
With the improvements that have been made 
in die-casting alloys and die-casting machines and 
methods, it is now possible to use die-castings for 
many purposes in machine construction for which 
they could not have been used only a few years ago. 

The automobile industry, as is well known, has 
long made extensive use of the products of the die- 
casting industry; but the machine builder—even 
the builder of machine tools—has recently found 
it advantageous to employ die-castings for many 
purposes for which formerly metals that required 
extensive machining operations were used. 

Each year sees strikingly new applications of 
zinc-alloy die-castings. This year, an automobile 
body molding that is 64 inches long is being die- 
cast. This is probably the largest dimension yet 
met with in die-cast products. But this unusual 
casting, interesting as it is as an indication of the 
possibilities of this comparatively new art, is not 
as significant as the trend toward assembling small 
machines almost completely from zinc-alloy die- 
castings. In the construction of the intricate mech- 
anism of a sales register manufactured for the 
American Sales Book Co., for example, thirty-nine 
zinc-alloy die-castings are used. This greatly re- 
duced the number of parts that would otherwise 
have been required, and materially cut the machin- 
ing and assembly costs. 

This machine is not by any means an isolated 


"T die-casting industry is constantly assum- 


An Aluminum-alloy Die- 
cast Meter Case and Cover 
that Require Practically 
No Machining or Finishing. 
The Corrosion - resisting 
Qualities of the Aluminum 
Alloy Permit the Use of the 
Meter Case in Outdoor Ap- 
plications. — Photo, Court- 
esy Aluminum Co. of 
America 


* 


case of the use of die-castings for the principal 
parts of small machines. Meat slicers, home tin- 
can sealers, kitchen mixers, and juice extractors, 
postage meters and many similar business ma- 
chines, are constructed in this manner. 

This trend toward complete assemblies by die- 
cast parts is probably due to a fuller comprehen- 
sion on the part of machine designers of the pos- 
sibilities of die-casting design. The possibility of 
combining several parts, formerly consisting of 
stampings, castings, and screw machine products, 
into one die-casting, conserves space, reduces cost, 
and results in a more rigid construction. 

The importance of the die-casting industry has 
been further augmented by the adding of brass 
die-castings to the wide application of zinc and 
aluminum die-castings. A special alloy for brass 
die-castings known as Brastil is used by the 
Doehler Die Casting Co. in making castings having 
very high tensile strength—a strength practically 
equal to that of steel. Through the brass die-cast- 
ing method, intricate brass parts that have here- 
tofore presented a difficult or costly production 
problem can now be produced economically. Parts 
that formerly had to be made in separate units and 
soldered or joined by other means can now be die- 
cast in a single operation. 

The brass die-casting industry has been devel- 
oped to a point where castings of this type are 
produced in quantity for regular commercial use. 
In one plant alone, the output of brass die-castings 
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approximates a million castings a year. Several 
alloys are available for brass die-casting. They 
include, besides the usual yellow brasses, the so- 
called “white” or nickel-chromium brasses and the 
aluminum bronzes, as well as patented alloys. 

if we do not include white brass, with an ulti- 
mate tensile strength of 30,000 pounds per square 
inch, the copper-base alloys have the highest tensile 
strength of any of the die-cast alloys. Brass cast- 
ings are therefore used primarily where high 
strength or corrosion resistance are of especial im- 
portance. Aluminum-bronze die-castings with a 
tensile strength greater than that of regular struc- 
tural steel are also available. 

Important improvements have been made in die- 
casting machines and methods. The Madison-Kipp 
Corporation, of Madison, Wis., exhibits the “Kipp- 
caster,” suitable both for small quantities and for 
large production. This machine is shown in opera- 
tion, actually making zinc-alloy castings. One of 
the features of the demonstration is to show that 
the die-changing time is only ten minutes—that is, 
only ten minutes elapses from the time the last 
casting is made in one die until the first casting is 
turned out by the next die. 
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(Left) The American Slicing Co.’s “Prof- 
itmaker” is an Example of a Small Ma- 
chine Assembled Almost Entirely from 
Zinc-alloy Die-castings. (Below) In Re- 
designing the Intricate Mechanism of the 
Wiz Sales Register to Fit a Compact 
Case, Thirty-nine Die-castings were Used. 
—Photos, Courtesy New Jersey Zinc Co. 


(Below) Brass Die-castings Made by the 
Doehler Die Casting Co., Combining the 
Well-known Advantages of Die-castings 


in General with the Strength of Copper-— 


base Alloys 
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PROGRESS 


Developments 


Welding and 
Cutting Methods 


LECTRIC welding has made great progress 
E in the machine-building field during the past 
year. Production costs have been greatly re- 
duced in many plants by its adoption, and many 
machine beds and frames are now built exclusively 
by welding. 

The welding exhibits at the Metal Show are 
numerous and extensive. The Lincoln Electric Co. 
is exhibiting two automatic welders, one of the 
tractor type and one suitable for general industrial 
use, the latter being in operation. Two new elec- 
trodes “Fleetweld Seven” and “Shield-Are Eighty- 
Five” are being demonstrated. The former type 
is an all-purpose electrode suitable for flat, ver- 
tical, or overhead welding on mild steel; the latter 
is for producing welds of 85,000 to 100,000 pounds 
per square inch tensile strength on all low-carbon 
steels under 0.30 per cent carbon. 

Demonstrations are being given of the welding 
of high-manganese steel, high-carbon steel, 18-8 
stainless steel, cast iron, aluminum, and copper. 
The latest developments in electrode-holders, elec- 
trode and motor cable, protective shields and gog- 
gles, wire brushes, and supplies for automatic 
welding are also on display. 

The latest equipment in arc welding exhibited 
by the Westinghouse Electric & Mfg. Co. includes 
a 75-K.V.A. motor-operated spot welder; a 500- 
ampere alternating-current welder in operation; 
a 300-ampere direct-current welder in operation; 
and a 300-ampere engine-driven welder. X-rays 
of good and faulty welds and an automatic welding 
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The Automatic Cutting of Intricate Metal 
Shapes Becomes a Regular Production Pro- 
cedure when Using the Now Available Special 
Machines for this Purpose. The Illustration 
Shows the Linde Air Products Co.'s Oxweld 
Pantosec Machine 


head are also shown for the inspection of visitors. 
The engine-driven welder has many unusual fea- 
tures, including single dial control, transformer 
type reactance, separate excitation with over-size 
exciter for auxiliary power, and a six-cylinder 
gasoline power unit—all assembled and mounted 
on low-pressure pneumatic-tired wheels for towing 
at relatively high road speeds. 

The direct-current welder is especially designed 
to handle work requiring a current range of from 
90 to 375 amperes. It is intended for general weld- 
ing service, as well as production work. With the 
single dial control, the correct welding current is 
easily maintained. 

The new alternating-current welder is provided 
with accurate current adjustment over the entire 


Thomson-Gibb Electric Resistance 
Welding Machine which Welds 
Studs to the Circumference of Pipe 
or Tubing. The Operation is Entire- 


ly Automatic, the Studs, Passing 
down from Hoppers, being Joined 
to the Pipe as They Pass between 
the Electrodes. The Process Pro- 
duces with Speed and Economy 
Parts Formerly Made from Castings 
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A New Carbon Holder 
for Electric Welding 
Exhibited by the 
Hobart Bros. Co. at 
the National Metal 
Exposition 


welding range and automatic safety control for re- 
ducing open circuit voltage. The set is especially 
suitable for fabricators of boilers, tanks, and other 
heavy plate products. 

The 75-K.V.A. spot welder is the latest addition 
to the Westinghouse line of welders. It is intended 
for the fabrication of thin gage materials and 
small parts of steel, aluminum, stainless steel, and 
alloys. Being entirely automatic, it meets the re- 
quirements where very precise timing is necessary. 
The timing is controlled by an Ignitron timer—an 
electronic tube controller. 

The Linde Air Products Co., New York City, is 
featuring a demonstration of its new multi-flame 
blowpipe head at the exposition. The multi-flame 
method has brought about many changes in pipe- 
line welding practice, due to its speed and economy. 
The demonstration shows a new piece of equipment 
and correspondingly new technique. 


A Westinghouse 500-ampere Alternating- 
current Welder Shown at the National 
Metal Exposition 


The new multi-flame head consists of a chro- 
mium-plated stem and tip for use with a standard 
blowpipe. The tip provides three flames—a main 
welding flame in the usual position and two smaller 
auxiliary flames so positioned as to preheat two 
edges of the vee ahead of the advancing puddle. 
The chief modification brought about by the multi- 
flame head is a lengthening of the stroke to insure 
even preheating of the vee by the auxiliary flames. 

The new method has already been thoroughly 
tested in the mid-continental oil region, where sev- 
eral hundred miles of pipe lines of different diam- 
eters have been laid down by the use of the multi- 
flame head. The results indicate a saving of one-third 
in the time required and of more than 25 per cent 
in rods and gases. All tests have shown excep- 
tionaily high strength in the welds. 

A great many electrodes have been developed to 
meet the exacting demands of reliable welds and 


A Westinghouse 75-K.V.A. Spot Welder, 
the Latest Addition to the Company’s 
Line of Welders 
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special welding requirements. Welds with a tensile 
strength of from 85,000 to 100,000 pounds per 
square inch are being made by these new elec- 
trodes; and on steels of high tensile strength welds 
made with them have an elongation of from 15 to 
20 per cent in 2 inches. 

A new “Hi-Tensile” flux coated welding elec- 
trode for the shielded-arc type of welding is ex- 
hibited by the Page Steel & Wire Division of the 
American Chain Co., Inc. The company’s exhibit 
also includes a large number of other types of elec- 
tric and gas welding wires. 

A new, convenient, and efficient carbon holder 
for carbon-arc electric welding is exhibited by the 
Hobart Bros. Co., Troy, Ohio. It is so designed 
that water circulates not only through the handle 
but also around the electrode itself. One of the 
chief advantages claimed for this holder is that it 
is designed for use with 
interchangeable tips, so 
that the same holder can 
be used for a wide range 
of carbon sizes. It is 
pointed out that even 
when the carbon elec- 
trode is used at a white 
heat for several hours, 
the holder itself remains 
so cool that it can be 
touched with the bare 
hand at any point. It has 
been developed especially 
for use in connection 


High-current Auto- 
matic Arc Welding 
with Heavily Coat- 
ed Electrode on a 
Stator Frame Ex- 
tension for a 15,000- 
KV.A. General 
Electric Generator 


Gate and Globe 
Valve Seats May be 
Hard-faced to Out- 
last Usual Valve 
Materials from Six 
to Ten Times.— 
Photo, Courtesy 
Haynes Stellite Co. 


with the Hobart Long-Arc method of welding cop- 
per, but it can also be employed for many other 
carbon arc-welding applications. 

The ease and economy of cutting metal with the 
oxy-acetylene flame are providing a constantly 
greater field for equipment of this kind. A shop 
equipped with an oxy-acetylene cutting outfit sup- 
plemented by what is known as an “oxygen lance” 
has available the quickest and most economical 
means of severing steel or iron of any thickness 
when any other means would fail. The fact that 
the flame-cutting is based on chemical action rather 
than on mechanical force gives the process a flex- 
ibility that no other method has. The machines re- 
cently developed for guiding the cutting blowpipe 
have opened up entirely new fields for this process. 
Steel sheets can be cut or shaped to any desired 
contour with great precision. 

The application of 
hard-facing materials to 
softer metals in order to 
provide wear-resistant 
surfaces is constantly 
gaining ground. Among 
recent applications is the 
use of Stellite on gate 
and globe valves for 
high-pressure and high- 
temperature steam ser- 
vice. The facings are ap- 
plied to the seat-rings 
and disks by the oxy- 
acetylene blowpipe. 
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“This is the Mechanical Industry Speaking” 


If MACHINERY were actually broadcasting over 
a nation-wide network, it could not better rep- 
resent the spirit of the mechanical industry in 
these depression times than by giving, as is 
done in the pages of this number, a summary 
of what the ingenuity, engineering brains, and 
resourcefulness of this industry have accom- 
plished. October MACHINERY reviews what 
the industry has developed during the past 
year in the shape of machine tools and other 
shop equipment, materials, and supplies that 
will enable manufacturers to meet more effect- 
ively the new demands of the day, and to press 
forward to new markets with a new and better 
product. 

It is a tribute to the courage, energy, and vision 
of this great industry that instead of being 
discouraged by the depression, this period of 
enforced inactivity has been used as a breed- 
ing time for new instruments of progress. The 
story, briefly told in these pages, is as signif- 
icant and inspiring as it is of practical value to 
every executive in the mechanical field. 

Here is clear evidence of faith in the future on 
the part of a great industry of which we may 
well be proud. It is our industry. Let no one 
belittle it. As a constructive force it merits 
the recognition and respect of the nation, even 
though at the moment the popular tendency 
runs the other way. 

In the general effort to place the blame for the 
sufferings of this depression, many men— 
some in positions of high authority—have 
pointed to production machinery and engi- 
neering efficiency and progress as monsters 
that are slowly dragging the nation to destruc- 
tion —causing unemployment and bringing 
about all the many other depression evils. 
To anyone who understands the history of in- 
dustrial development, these assumptions are 
absurdly fallacious; yet they are widely be- 
lieved and constantly reiterated. Unless those 
of us who have helped to build this great in- 
dustry make it our business to refute and 
ridicule these fallacies, there is serious danger 
that the very foundations of industry may be 
undermined, and that we may find initiative 
and progress stifled by restrictive legislation. 
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It has been well said that ““A nation can have 
no more than it produces”’;* and the eminent 
scientist, Dr. Robert A. Millikan, in a recent 
interview, remarked: ‘‘] cannot find anywhere 
any statistical evidence that, when general 
trends are studied, the machine fails to create 
more employment than it destroys.’’ He went 
on to emphasize that the machine is not re- 
sponsible for the defects in the social order 
which have produced unemployment and pov- 
erty. To blame these things on the machine 
is about as reasonable as it would be to blame 
the recent drought on the extensive use of 
agricultural machinery. 

Yet on all sides we hear careless statements 
about “‘mechanization’” and ‘‘over-produc- 
tion.” False conclusions are drawn from 
superficial observation of conditions. To show 
the absurdity of these claims, we need only to 
have recourse to a few homely self-evident 
truths: 


Hungry men are not helped by cutting down 
the nation’s supply of food; nor can individual 
prosperity be promoted by reducing industrial 
production. 


Granted that the distribution of wealth is in- 
equitable; how is that going to be cured by 
producing less, or by using wasteful produc- 
tion methods? 


Non-machinery using nations are the poorest 
in the world; and their people have to work 
the hardest to gain mere subsistence. The dif- 
ference between the standard of living in this 
country and in China is measured almost en- 
tirely by the difference in the use of efficient 
machinery in the two countries. 


The efficient use of machinery creates and 
builds new industries which provide increased 
employment, help to increase wages, and make 
a higher standard of living possible. Recovery 
and prosperity will be blocked, not helped, by 
restricting production efficiency. A nation can 
have no more than it produces. 


*Credit for this terse slogan belongs to N. W. Pickering, president, 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
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NEW TRADE 


Lubricating Systems 


FARVAL CORPORATION, 3289 E. 80th 
St., Cleveland, Ohio. Booklet entitled 
“Farval in Steel,” describing the 
Farval method of lubricating steel 
plant machinery. This publication is 
more of a “demonstration book” 
than a mere catalogue. The illustra- 
tions show typical modern steel plant 
equipment, and the correct methods 
of lubricating heavy equipment of 
this type are fully explained. A com- 
prehensive flow sheet shows the vital 
points of lubrication in all the prin- 
cipal machines used in steel produc- 
tion. Methods of lubricating heavy 
equipment in other industries are 
also suggested. 


Pumps 

WORTHINGTON PUMP & MACHIN- 
ERY CORPORATION, Harrison, N. J. 
Bulletins W-101-B1, W-101-B2, and 
W-312-B3, illustrating and describ- 
ing, respectively, Worthington hori- 
zontal duplex piston pumps for 
handling liquids at pressures up to 
‘250 pounds per square inch; hori- 
zontal duplex piston pumps for hand- 
ling liquids at pressures up to 125 
pounds per square inch; and single- 
stage volute centrifugal pumps. 


Soldering and Brazing 
Equipment 

LINDE AIR PRODUCTS Co., 30 E. 
42nd St., New York City. Booklet 
entitled “101 Uses for the Air- 
Acetylene Flame.” The booklet de- 
scribes the applications for which 
the air-acetylene flame is especially 
useful, including soldering, brazing, 
and heating in automotive repair 
work, power and electrical work, 
plumbing, etc., where low flame tem- 
peratures can be advantageously em- 
ployed. 


Welded Machine Parts 


STRUTHERS-WELLS Co., Warren, 
Pa. Bulletin M13, illustrating a va- 
riety of machine parts produced by 
the “Struthers-Weld” process, as 
well as of welded parts that have 
been subjected to impact, fatigue, 
and other tests for quality. The 
pamphlet also outlines the nature of 
the “Struthers-Weld” machine parts 
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service, which is available to manu- 
facturers who contemplate the use 
of welded construction. 


Electric Spot and Butt Welders 

EISLER ENGINEERING Co., INC., 
752 S. 13th St., Newark, N. J. Cat- 
alogue 35W, containing information 
pertaining to spot and butt welding. 
The various welding machines made 
by the concern are illustrated, and 
numerous charts and tables are in- 
cluded. Among the equipment shown 
are spot and butt welding machines, 
saw-brazing machines, wire welders, 
portable spot-welders, and welding 
accessories. 


Blueprinting Equipment 

CHARLES BRUNING Co., INC., 102 
Reade St., New York City, is issuing 
every two months a_ publication 
known as “The Bruning Prospec- 
tive,” containing information on 
Bruning products, which include 
blueprinting equipment, papers and 
cloths, tracing paper and cloth, elec- 
tric erasing machines, drafting ma- 
chines, drafting-room furniture and 
filing equipment, and drawing in- 
struments. 


Automatic Die-Casting 
Machines 


MADISON-KIPP CORPORATION, 203 
Waubesa St., Madison, Wis. Bul- 
letin DC-4030, containing informa- 
tion on the different models of Kipp- 
casters—automatic die-casting ma- 
chines especially adapted for the 
production of small parts suitable 
for service requirements in lead, tin, 
zinc, or aluminum alloys. The cir- 
cular also contains data on Kipp air 
grinders. 


Speed 


UNIVERSAL GEAR CORPORATION, 
19th and Martindale Ave., Indianap- 
olis, Ind. General catalogue covering 
the complete line of Universal speed 
reducers, which include straight- 
line drive helical planetary speed 
reducers; straight-line drive helio- 
centric speed reducers; straight-line 
drive double-stage speed reducers; 
offset-drive speed reducers; special 
speed reducers; and Moto-gear 
drives. 


Gear Cutting and Generating 
Machines 


FELLOWS GEAR SHAPER Co., 
Springfield, Vt. Bulletin describing 
the principle of operation and con- 
struction of the 6 Type Fellows hel- 
ical gear shapers for cutting external 
and internal helical and herring- 
bone gears. Bulletin illustrating and 
describing the construction of the 
Fellows hourglass worm-type thread 
generator. Complete specifications 
are given for both machines. 


Mill Supplies and Contractors’ 
Specialties 

GREENE, TWEED & Co., 109 Duane 
St., New York City. Catalogue 16, 
covering this company’s line of mill 
supplies and contractors’ specialties, 
which include packings, ratchet 
wrenches, hammers, force-feed lubri- 
cators, belt fasteners, walrus and 
other polishing leathers. Useful en- 
gineering information is also in- 
cluded in this catalogue. 


Die-Casting Metals 


NEW JERSEY ZINC Co., 160 Front 
St., New York City. Publication 
entitled “Zine Die-casting Alloy 
Aging Data,” containing informa- 
tion concerning the life that may be 
expected from zinc-alloy die-cast- 
ings. This report is based on ex- 
haustive studies and tests made by 
the research division of the New 
Jersey Zinc Co. 


Anti-Friction Bearings 

BANTAM BALL BEARING Co., 3400 
W. Sample St., South Bend, Ind. Cat- 
alogue on straight roller radial and 
roller thrust bearings, containing a 
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complete listing of dimensions and 
capacities in both the English and 
metric sizes for the various types of 
bearings described. A table of speed 
factors and tables of tolerances and 
fitting practice are included. 


Speed Reducers and Gears 

D. O. JAMES MFc. Co., Chicago, 
Ill. Catalogue 137, covering the com- 
plete line of continuous-tooth her- 
ringbone speed reducers and gears 
made by this company. Table of 
horsepower ratings, dimensions, and 
weights are given for the various 
sizes of speed reducers, and complete 
specifications are given for herring- 
bene gears, including prices. 


Speed Reducers 


FALK CORPORATION, Milwaukee, 
Wis. Bulletin 272, containing in- 
formation on Falk Motoreducers. 
This publication contains data for 
the first time issued on two-speed 
Motoreducers, as well as data on the 
complete line. Rating tables and 
illustrations showing typical instal- 


lations of this equipment are in- 
cluded. 


Torsion Impact 
Testing Machines 


BALDWIN - SOUTHWARK CORPORA- 
TION, Philadelphia, Pa. Bulletin 78, 
descriptive of the Carpenter torsion 
impact testing machine, which is ap- 
plicable to hardened or tempered 
steels. Some of the results obtained 
in tests of hardened steels are shown 
by means of graphs. 


Magnesium and Dowmetal 


Dow CHEMICAL Co., Midland, 
Mich. Catalogue containing infor- 
mation on the properties, specifica- 
tions, and uses of Dow chemicals. In 
addition to the complete data on in- 
dustrial and pharmaceutical chem- 
icals, brief information is given on 
magnesium and Dowmetal, a group 
of magnesium-base alloys. 


Pipe Threading and 
Cutting Machines 


LANDIS MACHINE Co., ING., 
Waynesboro, Pa. Bulletin containing 
specifications and complete informa- 
tion on the construction details of 
the “Little Landis” pipe threading 
and cutting machine, which is de- 
signed for jobbing and maintenance 
threading. 


Weighing Machines 


TOLEDO SCALE Co., Toledo, Ohio. 


Circular announcing the new Toledo 
Printweigh, a weighing machine 
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that automatically prints the weight 
in indelible figures on an inserted 
ticket or on a continuous strip. Cir- 
cular describing the operation of the 
new “Toledo Printweigh Figured 
Type.” 


Conveying and Power 
Transmitting Machinery 


LINK-BFLT Co., 910 S. Michigan 
Ave., Chicago, Ill., is publishing a 
periodical known as the Link-Belt 
News, which is devoted to applica- 
tions of conveying and power trans- 
mitting machinery for solving the 
modern problems of industry. 


Bench Lathes 


PRATT & WHITNEY Co., Hartford, 
Conn. Catalogue on the Pratt & 
Whitney bench lathe and its attach- 
ments—a machine having a wide 
field of application in the tool-room 
for many small turning jobs requir- 
ing precision. Complete  specifica- 
tions are given. 


Electric Motors 


U. S. ELECTRICAL MFG. Co., 1510 
S. Western Ave., Chicago, Ill. Bul- 
letin illustrating and describing the 
“Syncrogear” motor, a development 
in geared power transmission mak- 
ing it possible to obtain variations 
in speed from 2 to 10,000 revolutions 
per minute. 


Bearings 

MEDART Co., St. Louis, Mo. Loose- 
leaf bulletin termed “The Medart- 
Timken Engineering Journal,” con- 
taining complete specifications, in- 
cluding dimensions, load ratings, 
and other information, covering the 
four series of Medart-Timken bear- 
ings. 


Belt Drives 


DAYTON RUBBER MFG. Co.. Dayton, 
Ohio. Catalogue 160, descriptive of 
Dayton V-flat drives. The advan- 
tages and mechanical principles of 
these drives are described, and tables 
of speed ratios, pulley diameters, and 
V-flat belt sizes are included.” 


Speed Reducers 


JANETTE MFG. Co., 558 W. Monroe 
St., Chicago, Ill. Bulletin 22-1, de- 
scribing an extensive line of motor- 
ized speed reducers recently devel- 
oped by this company in sizes from 
1/5 to 7 1/2 horsepower and an ex- 
tremely wide range of ratios. 


Machinery and Tools 
LEIMAN Bros., INc., 154 Christie 

St., Newark, N. J. Catalogue cover- 

ing the line of machinery, tools, and 


work-benches made by this concerr 
for light metal, novelty, and jewelry 
shops, and dental laboratories. 


Welding Equipment 

LINCOLN ELECTRIC Co., Cleveland, 
Ohio. Bulletin entitled “The Shield- 
ed Arc,” describing the shielded arc 
process of welding, its advantages, 
physical properties obtained in welds, 
and how the arc is shielded. 


Hydraulic Packings 

CHICAGO BELTING Co., 113-125 N. 
Green St., Chicago, Ill. Bulletin con- 
taining information on hydraulic 
packings, including an analysis of 
packing failures, which is illustrated’ 
by enlarged photographs. 


Zinc Alloy Steel 


INLAND STEEL Co., 38 S. Dearborn 
St., Chicago, Ill. Folder illustrating 
and describing the uses of Inland 
zinc alloy steel sheets, which are so 
made that the zinc and steel are per- 
manently fused together. 


Manual Regulator for 
Alternating Current 

ROLLER-SMITH Co., 233 Broadway,,. 
New York City. Catalogue 10-A, 
illustrating and describing the 
Kathetron manual regulator for al- 
ternating current. 


Hydraulic Presses 


BALDWIN-SOUTHWARK  CORPORA- 
TION, Philadelphia, Pa. Bulletin 81, 
descriptive of Southwark hydraulic 
presses for the manufacture of solid 
carbon dioxide, commonly known as. 
“dry ice.” 


Molding Flasks 


HINES Mrc. Co., 10106 Detroit 
Ave., Cleveland, Ohio. Catalogue and 
price list No. 11, covering Hines. 
tapered aluminum slip flasks and 
jackets for foundry use. 


Chain Drives 


Morse CHAIN Co., Division of 
Borg-Warner Corporation, Ithaca, 
N. Y. Leaflet illustrating the ex- 
hibit of Morse chain drives at the 
Chicago World’s Fair. 


V-Belts 

L. H. GILMER Co., Tacony, Phila- 
delphia, Pa. Catalogue JS-215, on 
Gilmer V-belts for both multiple- 
groove and_ fractional-horsepower 
drives. 


Belt Drives 


GATES RUBBER Co., Denver, Colo- 
Card illustrating Gates Vulco V-flat 
drives. 
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Machine Tools, Unit 
Mechanisms, Machine 
Parts and Material- 
Handling Appliances 
Recently Placed on the 
Market 


Jones & Lamson Universal Ram Type Turret Lathes 


Universal ram turret 
lathes designed fundamentally to 
permit the use of carbide cutting 
tools, as well as carbon or high- 
speed steel tools, at their highest 
efficiency have recently been de- 
veloped by the Jones & Lamson 
Machine Co., Springfield, Vt. 
These machines are built in two 
sizes having capacities for 
1 1/2- and 2 1/2-inch bars. 

All speed changes are con- 
trolled by means of a single- 
lever dial selector on the head- 
stock. One lever controls the 


forward and reverse motion of 
the spindle. When this lever is 
moved into the neutral position, 
an adjustable brake is automat- 
ically applied to stop the spindle. 
The forward and reverse clutches 
and the brake are of the multiple 
disk type. Twelve selective for- 
ward and reverse spindle speeds 
are provided. There are two 
standard ranges—20 to 1000 
revolutions per minute and 40 
to 2000 revolutions per minute. 
These ranges cover the require- 
ments of all cutting tools. 


Fig. |. 


J & L Turret Lathe Arranged with Bar Feed 


and Motor in Pedestal 


All shafts in the headstock 
run in anti-friction bearings and 
all headstock gears are ground 
in the teeth. The complete head- 
stock is lubricated by a splash 
and filter system. The main 
spindle is mounted in precision 
ball bearings set up under a pre- 
determined load. 

There are two types of stand- 
ard drives: In one, a flange type 
motor is mounted integral with 
the headstock, as shown in the 
heading illustration, and in the 
other, a motor is placed in the 
cabinet leg and drives through 
multiple V-belts. The machine 
shown in Fig. 1 is equipped with 
the second type of drive. 

The carriage is of the uni- 
versal bridge type. It is made 
unusually heavy, so as to sup- 
port adequately the many tools 
that may be in operation at one 
time. The standard equipment 
includes a square turret on the 
front of the carriage and a dove- 
tail tool-slide on the rear. 

The carriage apron is equipped 
with a sliding-gear transmission 
that gives nine longitudinal and 
cross feeds, all of which are con- 
trolled through a _ single-lever 
dial selector. Longitudinal feeds 
from 0.005 to 0.100 inch per 
spindle revolution are available, 
and cross-feeds from 0.0025 to 
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0.050 inch per spindle revolu- 


tion. The carriage and the bed 
ways are automatically lubri- 
cated by a force-feed pump in 
the apron. The apron is equipped 
with a feed reversing lever and 
a safety friction clutch. 

A standard taper attachment 
is bolted to the rear of the car- 
riage for turning or boring tap- 
ers. A threaded chasing attach- 
ment is provided on the carriage 
apron as standard equipment. 

The faces of the hexagon tur- 
ret are bored, counterbored, and 
drilled for mounting standard 
bar and chucking tools. The 
hexagon turret is indexed from 
one position to the next by 
means of the star-wheel. An 
automatic clamp ring is pro- 
vided. A manually operated lever 
on the front of the saddle disen- 
gages the indexing mechanism 
when it is desired to index the 
turret by hand in either direc- 
tion. 

The apron for the turret is 
similar in construction to that 
provided for the carriage. Nine 
feeds are obtainable through a 
single-lever dial selector, the 
range being from 0.005 to 0.100 
inch per spindle revolution. Cut- 
ting coolant is piped to the tur- 
ret through the center pin and 


distributed automatically to each 
turret face as it is indexed into 
the cutting position. 

The bar-feed mechanism is so 
designed that the operator, 
standing in his normal operating 
position and using a single lever, 


can unlock the collet chuck, feed 
the bar through the spindle, 
clamp the collet chuck, and while 
the machine is running, “ratch- 
et” the stock carrier back for an- 
other series of feeding opera- 
tions. 


Ajax Air-Clutch Forging Machines 


Increased output, improved 
quality of work, and greater 
uniformity of the product are 
the advantages claimed for a 
new line of forging machines 
being introduced on the market 
by the Ajax Mfg. Co., Euclid 
Branch P.O., Cleveland, Ohio. 
These machines are equipped 
with the air clutch described in 
November, 1933, MACHINERY, 
page 169. This provision, in 
combination with improved op- 
erating convenience generally, 
has resulted in output increases 
as high as 25 per cent over 
earlier models working on the 
same forging under actual pro- 
duction conditions. The new line 
of machines includes seven stan- 
dard sizes rated at from 2 to 7 
inches, inclusive, and the inten- 
tion is to construct a “super” 
size when required. 

The air clutch was placed in 


Fig. 1. 


Ajax Forging Machine with Air-operated Clutch 


that Gives Increased Productive Capacity 
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service only after extensive tests 
had been made, the final ex- 
perimental model having been 
subjected to approximately two 
million engagements. The air 
clutch is housed entirely within 
the flywheel, as illustrated in 
Fig. 2. It consists of a series 
of large disks that are alternate- 
ly made of an alloy cast iron and 
of steel faced with a friction ma- 
terial. The disks are forced into 
contact with each other by the 
direct action of a piston when 
compressed air is introduced 
behind it. The almost instanta- 
neous pick-up is obtained with- 
out shock or impact. This feature 
has resulted in the elimina- 
tion of practically all main- 
tenance throughout the entire 
machine during the three-year 
period that early models have 
been engaged in production 
work. 

Engagement of the clutch is 
effected without fatigue of the 
operator, as it simply requires 
the opening of an air valve by 
means of a convenient foot- 
pedal. At a predetermined point 
in the operating cycle, the air is 
exhausted, releasing the clutch, 
and an air-released spring-set 
brake stops the machine on the 
open stroke. The air clutch 
makes it possible to “inch” ma- 
chines of all sizes for setting 
dies. This saves considerable 
time and exertion, particularly 
when it would be necessary 
otherwise to turn over heavy 
machines manually. The air 
clutch also serves as an effective, 
accurately adjustable, overload 
safety device, the torque capac- 
ity of which is controlled by ad- 
justing the air pressure. 

The frames of these machines 
are steel castings designed to 
maintain alignment and min- 
imize elongation and distortion 
under the heavy operating loads 
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to which they are sub- 
jected. All sizes are 
built with a heavy sub- 
floor reinforcement, as 
shown in Fig. 1, and 
with a large-diameter 
tie-rod running length- 
wise to span the die 
slide-way. The contin- 
uous housings and solid 
sleeve bearings found 
in earlier Ajax ma- 
chines are incorporated 
in the latest models. 
On the 6-inch and 
larger sizes, two-stage 
gearing permits using 
a main gear and fly- 
wheel of moderate size. 


shaft and cams, facil- 
itating assembly and 
disassembly, and houses 
the return roller-sup- 
port spring and the en- 
tire die-slide safety 
mechanism. Both the 
cam slide and the pit- 
man assembly are cov- 
ered by steel shields 
for safety and to pre- 
vent scale and foreign 
matter from accumu- 
lating on these parts. 
A simple automatic 
lubricating system op- 
erated from the crank- 
shaft is built into the 
machine to provide lu- 


This economizes in 
floor space, and at the 
same time, the higher 
flywheel speeds insure 
that energy require- 
ments are adequately met. The 
high-speed stage gearing is of 
the continuous-herringbone type 
and runs in an oil bath. 

By locating the outboard bear- 
ing of the header slide beneath 
the crankshaft at the extreme 
rear of the frame, complete ac- 
cessibility is afforded to the pit- 
man and particularly to its main 
eccentric-pin bearing. The out- 
board guide of the die slide is 
protected from water and the ac- 
cumulation of scale. The die 
slide is actuated by cams on the 
crankshaft, as on the machines 


Fig. 2. The Air-operated Clutch Consists of a 
Series of Large Disks Mounted in the Flywheel 


built by the company a number 
of years ago prior to the inter- 
vening period during which the 
drop-lock machines were built. 
The cam-slide bridges the crank- 


brication to all but 
minor points and the 
anti-friction clutch 
bearings. The latter 
grease-lubricated 
through Alemite fittings. An in- 
dividual motor drive is provided 
as standard equipment. Power 
is transmitted to the flywheel 
through multiple V-belts. 


Wickes Heavy-Duty Crankshaft Lathe 
with Double-End Drive 


Large crankshafts for tractors, 
airplanes, and Diesel engines 
can be machined in a 38-inch 
duplex type of lathe recently 
built by Wickes Bros., Saginaw, 
Mich. This machine weighs 


22,000 pounds, being almost 
double the size and weight of the 
standard 34-inch duplex lathe 
manufactured in the past by the 
concern. 

The new machine is provided 


Wickes Heavy-duty Lathe for the Large Crankshafts of Tractors, Airplanes, and Diesel Engines 
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Fig. 1. 


with both front and rear cross- 
slides. There is a power cross- 
feed and a power longitudinal 
feed through a quick-change 
gear-box. There is also a rapid 
power traverse crosswise and 
longitudinally. 

One of the particular features 
of the lathe is a constant cutting 
speed in facing from the outside 
diameter of the comparatively 
long cheeks to the pins or the 
main bearings and in turning 


Fellows Lapping Machine Equipped with 
Detachable Head for Lapping Spur Gears 


the pins and bearings. This con- 
stant cutting speed is automat- 
ically controlled through a field 
rheostat. 

Pot type chucks drive the 
crankshafts at both ends. Steady- 
rests provide an unusually rigid 
construction. The motor is of 
25 horsepower and of the va- 
riable-speed direct-current type. 
A start-stop-jog push-button 
station near the apron governs 
the operation of the motor. 


Fellows Recess Type Gear-Lapping Machine 


The latest recess type gear- 
lapping machine of the Fellows 
Gear Shaper Co., Springfield, 
Vt., differs primarily from the 
machine described in October, 
1932, MACHINERY, page 145, in 
that an internal type of gear lap 
is now employed for lapping ex- 
ternal spur gears. This internal 
lap is retained in a detachable 
head that is mounted on the 
front of the machine, as _ illus- 
trated in Fig. 1. Extensive tests 
have shown that with this 
method, control of the tooth 
shape of the gear being lapped 
is insured. 

Helical gears are lapped, as in 
the previous machine, by means 
of the three-lap method illus- 
trated in Fig. 2. Internal gears 
of both spur and helical types 
can also be lapped with this ma- 
chine. External helical gears up 


to 10 inches pitch diameter and 
external spur gears up to 13 
inches pitch diameter can be ac- 
commodated. 

In lapping either spur or heli- 
cal gears, the process not only 
smooths the contacting profiles 
of the teeth, but also removes 
slight distortions resulting from 
heat-treatment, and pro- 
duces more accurate and quieter 
gears. In most cases, gears can 
be lapped within a few minutes. 
As the lapping machine is auto- 
matic, each gear is lapped for a 
definite period, and consequently, 
consistent results do not depend 
upon the skill of the operator. 
In practice, all gears of the same 
size are given the same amount 
of lapping and those that do not 
pass inspection are set aside and 
relapped. 

In lapping helical gears, the 


Fig. 2. Lapping a Helical Gear in the Fellows 
Machine by the Use of Three Laps 


spindle that carries the work is 
positively driven through change- 
gearing, and the three laps are 
rotated by the action of the 
work. A friction brake is ap- 
plied to each of the three lap 
spindles to keep the teeth of the 
lap in intimate contact with the 
work. Correct distribution of the 
lapping compound is facilitated 
by imparting a_ reciprocating 
movement to the work. 

For lapping spur gears, the 
helical gear laps are removed 
and the detachable internal gear- 
lap head is assembled, as already 
mentioned. The correct center 
distance between the lap and the 
work is established by means of 
a micrometer adjustment. Means 
are provided on this lap head for 
correcting distorted spur-gear 
teeth that are warped out of 
parallelism with the axis of the 
gear. 


General Electric 
Improved Thrustors 


A number of improvements 
have recently been made in the 


thrustors manufactured by the 


General Electric Co., Schen- 
ectady, N. Y., which were de- 
scribed in March, 1933, 
MACHINERY, page 442. These 
thrustors are self-contained 
combinations of a motor-driven 
centrifugal pump, oil chamber, 
and piston which produce a 
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smooth straight-line thrust 
through a definite length of 
stroke. The thrustors are espe- 
cially suitable for operating 
clutches, brakes, valves, doors, 
etc. 

The new line includes stand- 
ard models that provide ten com- 
binations of thrust and stroke 
ratings varying from 50 to 3200 
pounds of thrust and from 2 to 
16 inches of stroke. In the new 
line, the impeller housing of the 
centrifugal pump is stationary, 
a rigid shaft that runs in ball 
bearings being used to connect 
the impeller to the driving mo- 


tor. A number of driving motor 
arrangements are available for 
operating on alternating or di- 
rect current. All motors are to- 
tally enclosed, with the exception 
of direct-current and single- 
phase motors on the 50-pound 
thrustor. For single-phase ser- 
vice, capacitor motors are used 
on all thrustors rated at 100 
pounds and higher. 

Tilting as much as 45 degrees 
from the vertical is permissible 
with the new thrustors. They 
can be operated continuously 
with the piston in the stalled 
position. 


“Kippcasters” with Air-Operated Plungers 


Visitors to the National Metal 
Show will see die-castings pro- 
duced as in actual practice at 
the booth of the Madison-Kipp 
Corporation, 203 Waubesa St., 
Madison, Wis. The Kippcaster 
115-GF, shown in the illustra- 
tion, will be the machine in 
operation. This machine is sim- 
ilar in design to the one described 
in March, 1933, MACHINERY, 
page 483, except that 
the plunger which 


ward, thus creating pressure on 
the molten metal in the goose- 
neck and forcing it into the die 
to form the casting. 

After the short interval re- 
quired for casting, the air-valve 
handle is pulled toward the oper- 
ator to withdraw the plunger to 
its upper position. The front 
foot-pedal is then depressed to 
unlock the die halves and partial- 


ly open them, after which the 
spoked wheel is turned clockwise 
to complete the opening of the 
die and eject the casting. The 
metal pot and gooseneck are 
rocked into their idle position 
simultaneously with the opening 
of the die. 

The Model 115-GF machine is 
arranged to force the molten 
metal into the die through a side 
gate. A Model 130-GF machine 
is provided for center-gated dies, 
which is identical to the ma- 
chine illustrated, except that the 
metal pot is located at one end 
of the machine instead of at the 
back. Both of these models are 
suitable for the production of 
die-castings from zinc, lead, and 
tin alloys. The standard goose- 
neck of these machines has an 
effective capacity of 1 1/2 
pounds of zinc, but goosenecks 
of larger capacity can be fur- 
nished. 

A third machine—the Model 
40—accommodates bottom - shot 
dies. This machine is intended 
for producing castings from alu- 
minum and magnesium alloys. It 
is also provided with an air-op- 

erated plunger, the air 


forces the molten metal 
through the gooseneck 
into the cavities of the 
die is operated by an 
air cylinder instead of 
a hand-lever as on the 
previous machine. 

In producing die- 
castings with the new 
model, the operator re- 
volves the spoked wheel 
counter - clockwise to 
close the die halves. At 
the same time the 
metal pot and goose- 
neck are automatically 
rocked forward into 
the casting position. 
The operator then steps 
on the rear foot-pedal 
to lock a toggle that 
holds the dies closed 
during the casting op- 
eration. The air-valve 
lever is next moved 
away from the oper- 
ator to actuate the pis- 


cylinder being located 
under the machine. 
With this model, how- 
ever, the metal to be 
cast is melted in a fur- 
nace adjacent to the 
machine and loaded by 
means of a ladle into 
the plunger unit ready 
to be forced upward in- 


to the die. 
Dies 6 inches square 
by 3 inches in total 


thickness are standard 
for these machines, 
but the die sizes may 
be varied considerably, 
depending on the pres- 
sure area of the actual 
die cavity and also on 
the weight of the cast- 
ing. Casting speeds 
vary with the casting 
or with the number of 
castings made in one 
shot, but the average 
speed is from 4 to 10 
shots a minute. Low 


ton of the air cylinder, 
which causes the 
plunger to move down- 


Die-casting Machine with Air-operated ‘Plunger, 
Made by the Madison-Kipp Corporation 


die costs and ease of 
changing the dies are 
other features. 
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Hutto Honing Machine for Bores of Various Sizes 


A honing machine with a flex- 
ibility that permits honing bores 
of various diameters and lengths 
has recently been developed by 
the Hutto Engineering Co., Inc., 
515 Lycaste Ave., Detroit, Mich. 
This machine, known as_ the 
Model V-300, is shown in the 
accompanying illustration. In 
designing this machine, the aim 
was to provide equipment that 
would maintain synchronous 
uniformity between the rotary 
motion which produces round- 
ness of bores in honing and the 
reciprocating motion which pro- 
duces straightness of bores. Ex- 
ternal surfaces can be honed 
with this machine, in addition 
to bores. 

Other features of the new ma- 
chine are a “harmonic” recipro- 
cating motion; the absence of 
shock at the ends of the stroke 
and at reversal of reciprocation; 
a positively controlled length of 


reciprocating stroke; impossibil- 
ity of stalling the reciprocating 
motion when the hone encounters 
a constriction in the bore or be- 
comes otherwise overloaded; a 
coincidental mechanical lift-out 
control of the hone; an all-geared 
driving mechanism; and auto- 
matic lubrication of all working 
parts. 


The machine can be used for 
single- or multiple-spindle oper- 
ation. The spindles have un- 
usual rigidity, because of the 
closeness of the bearing support 
to the spindle nose. An automatic 
cycle-timing mechanism can be 
furnished. When the machine is 
to be used for general utility 
purposes, two, four, six, or eight 
speed changes can be supplied 
for either or both motions. 


Cleveland Punch Type Power Press 


High-speed power presses 
with a deep-throat frame re- 
sembling that of a punching 
machine recently been 
brought out in a new line by the 
Cleveland Punch & Shear Works 
Co., Cleveland, Ohio. A feature 
of these presses is the provision 
of an extra long adjustment to 
the slide instead of the one-inch 
adjustment ordinarily furnished 
on presses of this type. 


The press illustrated has a 
throat depth of 24 inches. It is 
of the flywheel type, with a di- 
rect-connected motor drive. 
Presses can, however, also be 
furnished in the geared type, 
with various throat depths. If 
desired, two presses of similar 
capacity with equal or unequal 
throat depths can be combined 
to make one double-end machine 
operated by a single drive. 


Hutto Honing Machine Designed fo! General- 


or Single-purpose Applications 
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Cleveland Punch Type Power Press with 
Long Slide Adjustment 
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Norin Extrusion Press 


The extrusion press here illus- 
trated has recently been built by 
the Norin Engineering Co., 355 
N. Union Park Court, Chicago, 
Ill., for the cold-working of 
metal. Various forms of work- 
handling devices can be applied 
to this equipment to suit the par- 
ticular job to be performed. As 
shown in the illustration, the 
machine is arranged for hand- 
ling bars 3/8 inch in diameter 
which have an upset flange near 
one end. These pieces are put 
indiscriminately into the hopper 
at the left-hand side of the ma- 
chine. From this hopper, the 
pieces roll down a chute, and 
owing to the fact that the flange 
is of an enlarged diameter, this 
end of the part rolls more rap- 
idly than the smaller diameter. 
Thus each piece reaches the 
transfer slide in the same way. 

Each time that the press is 
tripped, the transfer slide car- 
ries a piece under the extruding 


die, where the end is flattened 
and two small pilots are extruded 
into the die cavities. As the 
ram rises, the upper die member 
carries the work up with it. An 
automatic knock-out ejects the 
finished piece and it slides down 
a chute into a receptacle. 

The press has a capacity up to 
100 tons. A special feature of 
the machine is a hydraulic de- 
vice by means of which the ton- 
nage can be regulated to suit the 
particular job being handled. 
This regulation is made through 
a dashpot and a by-pass valve, 
the latter being regulated by 


means of the mechanism seen in 
the upper right-hand corner of 
the illustration. 

The ram does not develop ton- 
nage until resistance is offered 
to its downward stroke. This 
resistance builds up pressure in 
the hydraulic dashpot. The maxi- 
mum amount of pressure is gov- 
erned by a valve. 

The hydraulic device serves 
another purpose in permitting 
work of various sizes to be hand- 
led without any stroke adjust- 
ment. The only adjustment ne- 
cessary for different pieces of 
work is to set the pressure-reg- 
ulating valve so as to provide the 
desired tonnage for the job. 


Gallmeyer & Livingston Surface Grinder 


The hydraulically fed surface 
grinder here illustrated has re- 
cently been added to the line of 
the Gallmeyer & Livingston Co., 
350 Straight Ave., S.W., Grand 
Rapids, Mich. This machine, 


known as the No. 25, is equipped 
with a table having a working 
surface of 6 by 18 inches. The 
automatic longitudinal and 
transverse movements permit 
the standard 1/2-inch wide 


Norin Extrusion Press with Hydraulic 
Pressure-regulating Device 


Recent Addition to the Line of Gallmeyer & 


Livingston Hydraulic-feed Surface Grinders 
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grinding wheel to finish parts at 
any point on the table working 
surface. As with other surface 
grinding machines built by this 
concern, the new model is de- 
signed around a one-piece col- 
umn and base casting that 
insures permanent alignment be- 
tween the cross-ways of the sad- 
dle and the vertical ways of the 
grinding head. The one-piece 
casting alone weighs over one 
thousand pounds. 

The hydraulic mechanism is 
assembled inside the base and is 
driven by a one-horsepower mo- 
tor that runs at 1200 revolutions 
per minute. Practically any 
longitudinal table speed up to a 
maximum of over 50 feet a min- 
ute is instantly obtainable. The 
speed is controlled by a lever lo- 
cated on the front of the saddle. 
Either an automatic or a hand 
cross-feed can be supplied to 


meet the requirements of in- 
dividual cases. 

Two types of motor drive can 
be furnished. For installations 
where 50- or 60-cycle alternating 
current is available, the machine 
can be provided with a one- 
horsepower dynamically balanc- 
ed ball-bearing motor mounted 
directly on the grinding-wheel 
spindle. A 7-inch diameter grind- 
ing wheel is standard equipment 
with this construction. In the 
second type of drive, a one- 
horsepower motor is mounted on 
an adjustable bracket attached 
to the spindle housing and power 
is transmitted to the grinding- 
wheel spindle through Texropes. 
An 8-inch grinding wheel can be 
employed with this drive. 

The machine is obtainable 
with a self-contained motor- 
driven dust-arrestor system, as 
illustrated. 


Ohio Six-Inch High-Speed Single-Spindle 
Boring, Drilling and Milling Machine 


The line of Dreadnaught hori- 
zontal boring, drilling, and mill- 
ing machines built by the Ohio 
Machine Tool Co., Kenton, Ohio, 
and marketed by the Bryant Ma- 
chinery & Engineering Co., 400 


W. Madison St., Chicago, IIl., 
has recently been supplemented 
by a 6-inch spindle machine, so 
that machines are now available 
with 4-, 5-, and 6-inch spindles. 
The new machine is built in the 


Ohio High-speed Boring, Drilling, and Milling Machine 
with a 6-inch Diameter Spindle 
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table type, planer-table type, and 
floor type. All styles are con- 
structed with a single high- 
speed spindle, speeds up to 600 
revolutions per minute being 
provided. Eighteen or thirty-six 
different spindle speeds can be 
furnished. Slow spindle speeds 
can also be provided to suit large 
boring or threading operations. 

In designing this machine, the 
aim was to develop equipment 
that would produce an accurate 
job without the use of fixtures; 
that would have sufficient power 
to take heavy cuts at fast speeds 
without disturbing the accuracy 
and alignment of the machine; 
and that could be easily oper- 
ated. 

Narrow guides were adopted 
for the head, table, and saddle. 


’ The narrow guide for the head 


is at the front of the column, but 
there is also a 10-inch wide guid- 
ing surface on the side of the 
column at right angles to the 
narrow guide. This construction 
gives increased accuracy, espe- 
cially in taking heavy vertical 
milling cuts. 

With the exception of the di- 
rectional control lever, which is 
located on the control box on the 
base, the machine can be oper- 
ated completely from the head. 
This includes all speed changes, 
feed changes, feed reverses, and 
hand movements. The wide use 
of anti-friction bearings on the 
hand-levers and the provision of 
quick-acting indexing methods 
also make for easy control. 

The spindle sleeve is mounted 
in three ball bearings. The spin- 
dle does not revolve in its driv- 
ing sleeve, but does have a slid- 
ing motion. It can be arranged 
for 48, 60, or 72 inches of con- 
tinuous feed without resetting 
the bar. 

A rapid traverse is supplied to 
all units, including the spindle, 
through a motor mounted on the 
head and controlled by a push- 
button that is located close to 
the faceplate. The rapid traverse 
is interlocked with the feed, so 
that it is impossible to engage 
both the feed and the rapid tra- 
verse at the same time. Eight 
boring feeds ranging from 0.006 
to 0.400 inch per spindle revolu- 
tion are available, and there 
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are sixteen milling feeds to the 
table, saddle, and head ranging 
from 0.008 to 0.647 inch per 
spindle revolution. All feeds are 
driven directly from the spindle 
sleeve and are not affected by the 
back-gears of the main drive. A 
motor-driven mechanism which 
provides feeds in inches per 
minute to all units can be sup- 
plied. This equipment provides 
approximately 190 feeds. 


General Electric Arc 
Welding Sets and 
Electrode 


Portable, single-operator arc- 
welding units in which the char- 
acteristics of previous models 
are retained and recent refine- 
ments incorporated are being 
placed on the market by the Gen- 
eral Electric Co., Schenectady, 
N. Y. Self-stabilization is the 
principal feature of these new 
arc welders, an advantage which 
provides satisfactory perform- 
ance throughout the entire weld- 
ing range, even though bare, 
lightly fluxed or heavily coated 
electrodes are employed. 

The improved welders have 
been designated WD-30. Each 
welder is a self-contained unit. 
Separate controls are furnished 
for adjusting the welding cur- 
rent and voltage. These controls 
are located on a panel on top of 
the machine, which also contains 
a switch handle for reversing 
polarity and an instrument with 
a selector switch for indicating 
the welding current and voltage 
being used. 

Heavily coated arc-welding 
electrodes, designated as Type 
W-23, are being introduced on 
the market by the same concern 
for the economical production of 
high-speed, high-quality welds 
in the flat position. These elec- 
trodes are suitable for either 
manual or automatic arc-weld- 
ing, and they produce equally 
good results on either alternat- 
ing or direct current. They are 
especially recommended for use 
in the fabrication of pressure 
vessels, pipe, machinery and all 
types of joints that can be 
welded flat. 


Finishing an Automobile Cylinder Block on the Osterholm 
Surface Grinder 


Horizontal Surface Grinder for Production 
or Tool-Room Service 


Work of large variety can be 
accommodated without elaborate 
fixtures in an Osterholm surface 
grinding machine now being in- 
troduced to the trade by Wil- 
liams, White & Co., Moline, IIl. 
This machine can be used for 
refinishing operations or for 
grinding rough castings, and 
thus is quickly adapted for use 
in the tool-room and in produc- 
tion lines. The machine is rec- 
ommended by the manufacturer 
for finishing such parts as auto- 
mobile cylinder blocks and heads, 
washing-machine castings, and 
agricultural implements. Bevel 
edges can be ground on cutter- 
knives. 

The particular feature of this 
machine is that metal is removed 
from the lower side of the work 
as it passes over the grinding 
wheel in the manner illustrated. 
The work is prevented from 
lifting, either by its own weight 
or by a hold-down device. More 
or less metal is removed by low- 
ering or raising the table over 
which the work approaches the 
wheel, so as to expose more or 
less of the wheel edge to the 
work. The work is passed over 
the wheel at a uniform rate by 
means of a mechanical feed that 


consists of a motor-driven chain 
equipped with driving lugs. The 
movement of the chain can be 
varied by means of change- 
gears. 

The table of this grinding 
machine consists of three parts, 
a feed table, a center-plate sup- 
port, and a take-off table. The 
feed table is supported on tap- 
ered ways. It is raised or lowered 
as it is moved toward or from 
the wheel by turning a crank 
that is provided with a microm- 
eter adjustment. The center- 
plate support is a _ stationary 
member mounted on a column 
extending through the spindle 
to the base pan. 

When the machine is in use, 
the wheel is set flush with the 
top of the center plate. Thus, 
work passing from the feed table 
across the wheel to the center 
plate and to the take-off table 
travels in a true plane and flat 
surfaces are produced on the 
work pieces. The three members 
that make up the table are ac- 
curately ground. 

The grinding member consists 
essentially of ring-wheel 
mounted on a vertical spindle. 
This spindle is pressed directly 
into the driving motor, so as to 
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obtain an accurately balanced 
drive. The spindle and its hous- 
ing are mounted in _ vertical 
guides and can be adjusted to 
compensate for wheel wear by 
turning a graduated handwheel 
and screw. 

Water for the grinding opera- 


tion is introduced through the 
spindle and delivered through 
ducts in the center plate to the 
point of contact between the 
work and the wheel. Work of 
all kinds, including hardened 
parts, can be ground without 
warping or loss of temper. 


Brown & Sharpe High-Speed Vertical- 
Spindle Milling Machine 


Greatly increased speed and 
feed ranges are the main differ- 
ences between a No. 2 high- 
speed vertical-spindle milling 
machine recently added to the 
line of machine tools built by 
the Brown & Sharpe Mfg. Co., 
Providence, R. I., and the No. 2 
“Standard” vertical-spindle ma- 
chine made by the concern. There 
are thirty-two changes of spin- 
dle speed on the new machine, 
ranging from 20 to 1300 revolu- 
tions per minute in either direc- 
tion in geometrical progression. 
Speed changes are made through 
two series of sliding gears. They 
are obtained by moving a back- 
gear lever and by rotating a sin- 
gle lever on the left-hand side of 
the machine. One revolution of 
the latter lever gives a speed 


change. The speed is indicated 
on a direct-reading dial. 

Thirty-two feed changes are 
provided, practically in geomet- 
rical progression, from 7/16 to 
62 inches per minute. Feed 
changes are made by means of 
a single rotating lever which is 
controlled from either the front 
or rear operating positions. A 
direct-reading dial indicates the 
feed that is engaged, and one 
turn of the feed-change lever is 
required for each rate of feed. 
The usual automatic feed is pro- 
vided for the spindle head. An 
automatic release can be effected 
at any point. There is also a 
fine head feed and a quick re- 
turn. 

All operating levers have been 
so arranged that the machine 


can be conveniently controlled 
from either the front or the 
rear. The hand controls for the 
transverse and vertical feeds are 
automatically disengaged when 
the power feed is engaged. A 
safety type hand-crank of new 
design is supplied for the longi- 
tudinal feed. The machine can 
be arranged for either a motor 
or belt drive. 


Globe Automatic Hopper- 
Feed Machine 


Single-hole parts can be tapped, 
drilled, countersunk, threaded, 
or hollow-milled in a Type A 
automatic hopper-feed machine 
recently built by the Globe Tap- 
ping Machine Co., 751 Central 
Ave., Bridgeport, Conn. Produc- 
tion rates from 120 to 180 pieces 
per minute are obtainable, de- 
pending upon the size of the 
part, size of tap, depth of thread, 
etc. In the illustration, this ma- 
chine is shown equipped with 
two hoppers, six chutes, and 
six ball-bearing tapping spin- 
dles. Sleeve-type nuts are being 
tapped with a No. 10-24 thread, 
7/16 inch deep. A quantity of 
nuts are dumped into the two 


B. & S. Vertical-spindle Milling Machine with 
Increased Speed and Feed Range 


Globe Machine Designed for the High-speed 
Tapping of Single-hole Parts 
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Fig. |. 


of Small Parts 


hoppers, and as the hoppers re- 
volve, the nuts are fed down 
through the six chutes, tapped, 
and then ejected. 

Different ty pes and sizes of 
parts can be handled by merely 
changing chutes and an adapter 
ring in the hoppers and relocat- 


Cincinnati Automatic Milling Machine 
Designed for the Rapid Production 


Fig. 2. 


ing the adjustable spindles as re- 
quired. The spindles are so con- 
structed that the taps follow 
their own lead, thus permitting 
the use of different sizes of taps 
on the same machine. Lubricant 
is supplied to the taps by a gear- 
driven pump. 


Cincinnati No. 1-12 Automatic Milling 
Machine 


An automatic milling machine 
designed especially for the low- 
cost milling of small parts in 
medium or large lots has been 
brought out by the Cincinnati 
Milling Machine Co., Cincinnati, 
Ohio. This machine is partic- 
ularly applicable in shops en- 
gaged in the manufacture of 
small tools, small automotive 
parts, typewriters, business ma- 
chines, gages, meters, small 
arms, telephones, and similar 
equipment. 

Eight spindle speeds up to 
1800 revolutions per minute are 
available. There are three series 
of speeds—a low series, ranging 
from 49 to 361 revolutions per 
minute, which is furnished as 


standard equipment unless 
otherwise specified; an inter- 
mediate series that is furnished 
upon request; and a high series, 
ranging from 246 to 1800 rev- 
olutions per minute, which can 
be provided at extra cost. Spin- 
dle rotation is started and 
stopped by shifting the lever at 
the left of the machine. 

Sixteen table feeds are avail- 
able. The standard series ranges 
from 2 to 80 inches a minute, 
but a special series from 1 to 40 
inches a minute can be supplied. 
There is a complete automatic 
working cycle for the table. A 
sensitive control lever engages a 
power rapid traverse at the rate 
of 400 inches a minute. There 


Right-hand View of an Automatic 
Milling Machine with a Rapid Traverse 
of 400 Inches a Minute 


is a dog-controlled intermittent 
feed and rapid traverse in any 
combination or direction, de- 
pending upon the type and num- 
ber of table dogs employed. The 
position of the control lever de- 
termines the direction of the 
table travel and also determines 
whether the table moves at the 
feed or rapid traverse rate. A 
single lever to the right of the 
vertical adjusting crank can be 
used to start and stop the table 
without affecting its operating 
cycle. The power longitudinal 
travel is at the rate of 12 inches 
a minute with a rack feed. Hand 
adjustment of the table may be 
obtained by engaging a crank 
on the right-hand side of the 
knee. 

The machine itself is pat- 
terned after the Cincinnati knee 
type milling machines in that it 
has a pyramid-shaped column 
with a self-aligned rectangular 
dovetail over-arm and _light- 
weight arbor supports. The en- 
closed motor transmits power 
through multiple V-belts. The 
knee is provided with a vertical 
hand adjustment of 8 inches. 
There is no saddle. 
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New Bending Roll of Williams, White & Co. Arranged 
for Handling Angle-irons 


Bending Rolls for Bars and Structural Shapes 


Bending rolls of the design 
here illustrated have recently 
been brought out in four sizes 
by Williams, White & Co., 
Moline, Ill. The standard rolls 
of these machines are adjustable 
to suit all angle-irons within 
the capacity of the individual 
machine, and for bending flat 
bars on the flat side, and tees in 
the plane of the web or the 
flange. Special rolls can be fur- 
nished for bending I-beams, 
channel irons, tees, Z-bars, flat 
bars on the edge, round and 
square bars, pipe, tubes, and 
miscellaneous shapes. 

The smallest machine of this 
line will bend angle-irons up to 
3 by 3 by 3/8 inch with the legs 
out, and up to 2 1/2 by 2 1/2 by 
3/8 inch with the legs in, while 
the largest machine will bend 
angle-irons up to 8 by 8 by 1 
inch with the legs out, and 6 by 
6 by 1 inch with the legs in. 

The roll shafts are vertical 
and all gears are enclosed inside 
a cast-steel base. A handwheel 
on the operator’s side of the ma- 
chine provides for adjusting the 
front roll, while another hand- 
wheel in front is arranged for 
quickly returning the movable 
roll. Handwheels on each side of 
the machine are turned for rais- 
ing and lowering the side sup- 
porting rolls and for adjusting 
them horizontally to suit differ- 
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ent radii of the shapes being 
bent. 

One of the particular features 
of these machines is that each 
one is a self-contained unit, in- 
cluding the motor. It can be 
moved at any time, and placed 
in immediate operation by mere- 
ly plugging in electric wires. 
The machines can be mounted 
on wheels for running on indus- 
trial tracks, or on casters if de- 
sired. Lugs are provided for 
easy lifting by means of a crane. 


Gray Nibbling Machine 


The latest addition to the line 
of sheet-metal cutting machines 
built by the Gray Machine Co., 
Box 596, Philadelphia, Pa., is 
the nibbling machine here illus- 
trated, which will cut irregular 
shapes in sheet or plate steel up 
to 3/4 inch thick. The machine 
has a throat depth of 36 inches. 

This machine can be used for 
cutting to a scribed line or for 
reproducing by means of a 
master templet. The turret head 
enables sheets and plates twice 
the width of the throat depth 
and of any length to be cut with- 
out turning the stock. 

The machine is convertible in- 
to a roller-die type of metal cut- 
ter using a square tool. In such 
an application, there is no back- 
lash in the rollers while the cut 
is being made, all backlash hav- 
ing been eliminated without the 
use of brakes or a ratchet. This 
feature greatly reduces _ tool 
breakage. 

The eccentric and main drive 
shaft of the machine are sep- 
arate. Eccentrics of various 
throws can be interchanged to 
permit running at higher speeds 
when handling light stock. A 
circle-cutting attachment and ad- 
justable arms for supporting the 
stock are shown mounted at the 
front of the machine. 


Gray Nibbling Machine Equipped with Turret Head 
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Ransohoff Continuous 
Metal Parts Washing 
Machine 


A continuous type of washing 
machine for stampings, cast- 
ings, forgings, and machined 
parts, recently built by N. Ran- 
sohoff, Inc., Cincinnati, Ohio, is 
shown in the accompanying 
illustration. Work enters this 
machine from a belt or chute 
and travels through the equip- 
ment on an endless woven-wire 
conveyor. The flexible mesh belt 
runs over drums at the loading 
and unloading ends, and it is 
also supported by a track and 
rollers. The work travels through 
the conveyor tunnel at the rate 
of 20 feet a minute. 

Five operations are involved 
in cleaning the parts—washing, 
draining, rinsing, a second 
draining, and drying. The wash- 
ing compound and the rinse 
water are sprayed on the work 
from the top and bottom through 
perforated pipes that extend 
from the sides of the machine 
for ease in cleaning. The clean- 
ing compound is pumped from a 
tank in the bottom of the ma- 
chine, which is steam-heated. 

Following the rinse, the work 
is given a final spray with hot 
water from the regular water 
line of the plant. It is then sub- 
jected to blasts of hot air from 


Metal Parts Washing Machine Recently Built by 
N. Ransohoff, Inc. 


slotted pipes above and below 
the conveyor. The air is cir- 
culated back to steam coils for 


reheating. Four motors drive 
the wash pump, rinse pump, 
blower, and conveyor. 


Federal Air-Operated and Motor-Driven 
Spot-Welders 


Economy of operation and low 
first cost are the advantages 
claimed for a Series 200 air- 
operated spot-welder being in- 
troduced on the market by the 
Federal Machine & Welder Co., 


Federal Air-operated and Motor-driven Press Type Welders 


Warren, Ohio. This machine, 
which is shown at the left in the 
illustration, is intended for 
handling medium classes. of 
sheet-metal work under produc- 
tion conditions. The movement 
of the upper fulcrum arm is 
effected by air pressure of from 
60 to 80 pounds per square inch, 
applied to a 3-inch piston. 

A cone pulley gives four oper- 
ating speeds which are ordinari- 
ly selected to give 40, 60, 80, or 
100 spot-welds a minute. How- 
ever, lower operating speeds or 
speeds as high as 140 spot-welds 
a minute can be furnished. The 
welding capacity depends upon 
the throat depth and the trans- 
former, but it is practicable to 
weld sheet metal from very light 
gages up to and including two 
pieces of 9/32-inch stock with a 
50-kilovolt-ampere transformer. 
Throat depths up to 30 inches 
can be supplied. 

The upper and lower conductor 
arms can be rotated in their 
sockets to enable welding to be 
done at various angles, as may 
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be required in welding in cor- 
ners, under overhanging ledges, 
etc. The lower arm is attached 
to a slotted faceplate that pro- 
vides 4 inches of vertical adjust- 
ment and facilitates the attach- 
ment of jigs and fixtures. A ver- 
tical conductor can be supplied 
which gives a reach of 14 inches 
for welding inside sheet-metal 
boxes and similar articles. 

The control mechanism con- 
sists of a small motor-driven 
unit in the base. A speed reduc- 
tion unit drives a shaft on which 
fan-shaped cams are mounted 
for controlling the duration of 
the pressure stroke, the duration 
timing, and the flow of electric 
current. An air storage tank 
takes up the shock of continuous 
operation. 

The machine shown at the 
right of the illustration is a mo- 
tor-driven press type that has 
also been brought out for the 
spot-welding of medium classes 
of sheet-metal work. In addi- 
tion, it meets the requirements 
of the lighter types of projection 
welding. The four-speed motor 
provides 50, 75, 100, and 150 
strokes a minute. Two pieces of 
9/32-inch stock can be welded 
with a 50-kilovolt-ampere trans- 


former at slow speed and with a 
short depth of throat or eight 
projection welds can be made 
within a reasonable area on No. 
16 gage stock. 

The adjustable heat control 
cams provided on this machine 
are easily accessible. A hardened 
cam operates the head on the 
down stroke, and it is returned 


by a heavy spring on the outside. 
The maximum stroke is 2 inches. 
The lower knee is adjustable 4 
inches to accommodate various 
types of work and to provide for 
the attachment of fixtures or 
other locating devices. The head 
and mechanical units may be 
dismounted as a single unit from 
the steel fabricated frame. 


Cincinnati All-Steel Press Brakes 


Plates 1/2 inch thick by 12 
feet long can be bent to a right 
angle with a radius equal to the 
thickness of the metal in the 
latest all-steel press brake to be 
built by the Cincinnati Shaper 
Co., Elam St. and Garrard Ave., 
Cincinnati, Ohio. This machine, 
which is shown in the accom- 
panying illustration, is equipped 
with a two-speed mechanism for 
operating at the rate of either 
five or twenty-five strokes a min- 
ute. There is a device for auto- 
matically stopping the ram at 
the top of the stroke or at any 
point in its cycle. 

Square die A extends the 
length of the machine. It is 
planed with four different widths 
of V-openings, there being one 


Cincinnati Press Brake Equipped with Special Ram Adjusting 
Mechanism and Auxiliary Control Stations 
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in each face of the die. A quick- 
change lifting device provides 
for easily rotating the die to 
bring any of its faces into posi- 
tion for use. At B is seen one 
of three auxiliary control sta- 
tions that prevent starting the 
press until all the men are ready 
and have stepped on their con- 
trol buttons. Any or all control 
stations can be cut out at will. 
The two remaining stations are 
at the rear of the machine. 

The mechanism at C provides 
for separate adjustment of 
either end of the ram. Direct- 
reading indicators at each end 
show the difference, if any, be- 
tween the settings of the two 
ends. The ram can be brought 
parallel to the bed at will. This 
feature is advantageous in form- 
ing “fade-out” or coin work. 
Press brakes with these im- 
provements can be furnished in 
a variety of sizes. 


Goodrich Liquid 
Belt Dressing 


After conducting a series of 
tests in which samples of ten- 
ply rubber belting were im- 
mersed in various liquids for 
twenty-eight days at room tem- 
perature, the B. F. Goodrich Co., 
Akron, Ohio, has developed a 
solution that is said to possess 
unusual qualities for dressing 
rubber belts. 

This liquid belt dressing is 
said to merely soften the rubber 
surface and not to penetrate and 
deteriorate the body of the belt. 
It increases the pulley grip and 
horsepower delivery of belts for 
a long period of time. The dress- 
ing is applied by simply pouring 
it from the can. 
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Hydraulic Upright 
Drilling Machine 


The W. F. & John Barnes Co., 
Rockford, IIl., has recently de- 
signed an upright drilling ma- 
chine which is equipped with a 
unit on top of the column that 
embodies the drive to the spin- 
dle and a hydraulic feed mech- 
anism. This unit comprises 
high- and low-pressure pumps 
and an oil reservoir for the hy- 
draulic feed. With one motor 
driving the spindle and the hy- 
draulic feed mechanism, a uni- 
form condition is maintained be- 
tween the feed and speed of the 
spindle. The machine is espe- 
cially adapted for multiple-head 
operations. 

Sliding gears in the spindle 
head provide two speed changes 
in addition to changes obtained 
by means of pick-off gears in the 
gear-box. Speeds from 75 to 
1200 revolutions per minute are 
obtainable when a motor of 1200 
revolutions per minute is used. 
A clutch of the internal sliding- 
gear type, located in the sliding 
head, permits of disconnecting 
the spindle drive, so that the 
head can be traversed on the col- 
umn with the spindle at rest. 

The hydraulic feed cylinder is 
mounted on an extension of the 
gear-box directly over the center 
of the spindle. The ram of the 
cylinder is directly connected to 
the center point of the sliding 
head, so as to give a direct-line 
application of the feeding force. 
This eliminates any offset tend- 
ency that would tend to cramp 
the sliding head on the ways. 
The feed cycle obtainable in- 
cludes a rapid traverse in both 
directions, a slow feed for drill- 
ing, and, if required, a dwell at 
the end of the drilling stroke. 

The rate of rapid traverse is 
constant, but the rate of slow 
feed is adjustable by changing 
the setting of the high-pressure 
pump. The control valve for the 
hydraulic feed system is mount- 
ed on the right-hand side of the 
column. Feed-control dogs are 
carried on a bar on the side of 
the sliding head. By operating 
a single hand-lever, the machine 
can be thrown, at will, into rapid 
traverse in either direction, slow 


Hydraulic Drilling Machine Built 
by the W. F. & John Barnes Co. 


feed, or neutral. The sliding 
head has a travel of 24 inches 
on the column. 


H-P-M Long-Stroke 


Drawing Press 


Streamline products as, for 
example, automobile head lamps, 
demand facilities for deeper 
drawing operations than can be 
performed on much of the exist- 
ing press equipment. To enable 
deep draws to be performed in a 
single press operation, the Hy- 
draulic Press Mfg. Co., Mount 
Gilead, Ohio, recently developed 
the Hydro-Power Fastraverse 
press here illustrated, which has 
an unusually long stroke. An- 
other feature of this press is 
that it has a synchronized-pres- 
sure die cushion. 

The die cushion is actuated by 
a series of hydraulic cylinders 
which are connected with the 
same source of pressure that op- 
erates the press. Thus the action 


H-P-M Long-stroke Drawing 
Press Equipped with Die Cushion 


of the die cushion is synchron- 
ized automatically with the press 
movements and pressure, the 
blank-holding pressure being 
automatically proportioned to 
the drawing pressure. 

The press and the die cushion 
are completely self-contained. 
There is a direct motor drive 
through the Hydro-Power unit 
mounted on the head of the 
press, and there is a complete 
system of patented controls for 
both the press and the die cush- 
ion. The press controls are on 
the right-hand column, while the 
die-cushion pressure regulator is 
located at the left. 


Federal Dial Feed for 
Power Presses 


A power press dial feed em- 
bodying improvements over the 
feed mechanism described in 
February, 1931, MACHINERY, 
page 481, has been developed by 
the Federal Press Co., Elkhart, 
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Power Press Equipped with Improved Federal 


Dial Feed 


Ind. One of the features of the 
improved feed is that jobs can 
be changed with unusual facil- 
ity, because the dial feed is in- 
dependent of the indexing mech- 
anism. The dial plate is easily 
removed and any number of dial 
plates can be used. 

Unusual speed of operation 
can be obtained due to the 
smooth and positive indexing. 
The indexing mechanism is com- 
pletely protected from dirt and 
chips. Accuracy is maintained, 
regardless of the type of work 
being run. It is possible to index 
the dial in one-quarter of a 
crankshaft revolution, thus al- 
lowing a long rest or loading pe- 
riod. The dial can be attached 
to any make of press. 


General Electric 
Stud Welder 


Equipment for welding studs 
on metal surfaces to provide for 
hanging pipe, conduits, signs, 
instruments, hooks, and other 
articles is being placed on the 
market by the General Electric 
Co., Schenectady, N. Y. This 
equipment includes a_ welding 
transformer and control mount- 
ed in a portable steel cabinet, a 
stud-welding gun, and primary 
and secondary cables. In opera- 
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tion, a stud is merely placed in 
the gun, pressed against the 
surface to which it is to be 
welded, and then welded by one 
automatically timed impulse of 
power. 

The welding gun is light in 
weight, most parts being made 
of aluminum. Studs from 1/8 
to 5/16 inch diameter and from 
1/2 to 2 1/2 inches long can be 
accommodated. A switch in the 


General Electric Portable Equipment for Welding 


Studs to Steel 


spade-type handle of the gun 
controls the operation of an 
automatic timer located on the 
control panel. When this switch 
is closed, current flows for a 
definite period of time only, re- 
gardless of how long the switch 
is held closed. The timer is ad- 
justable from 1/12 to 5/6 sec- 
ond. The weight of the complete 
equipment, without the cables, is 
approximately 500 pounds. 


Diamond Wheel for Sharpening 
Cemented-Carbide Tools 


A grinding wheel made from 
South African diamonds for the 
fast shaping and conditioning of 
tools tipped with cemented car- 
bides is one of the exhibits of 
the Carborundum Co., Niagara 
Falls, N. Y., at the National 
Metal Show. The diamonds used 
for the manufacture of this 
grinding wheel are not of the so- 
called black or carbon type; they 
are yellows, whites, and grays 
of the gem variety, but, of 
course, are substantially off color 
and in such small sizes or 
weights as not to be desirable as 
gems. These diamonds are 
crushed and the diamond grains 
or grits are accurately graded 
through a series of screens. One 
of the problems that had to be 


met in developing this wheel was 
to obtain a bond that would in- 
sure the permanent holding of 
the tiny diamonds and yet give 
them full opportunity to cut. 
Solid wheels with diamonds as 
the abrasive would, of course, 
be prohibitive in cost; hence, a 
composition form or backing was 
devised, to which a coating of 
the diamonds and the bond is 
applied. This layer, which is 
about 1/8 inch thick, is applied 
to the side of the wheel form 
for side grinding and to the 
periphery of the form for cyl- 
indrical and other types of 
grinding. The wheels are held 
closely to size and are balanced 
to within a fraction of a gram. 
They are so hard that it is im- 
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possible to turn or dress them 
to size. 

Diamond wheels are made in 
three grits, the comparatively 
coarse 90 grit; the fine 220 grit; 
and the extra fine 400 grit. It 
is possible to do comparatively 
rough grinding or stock remov- 
ing with the coarse wheel; to 
produce a lapped edge of high 
degree with the fine wheel; and 
to obtain an exceedingly keen 
edge and a mirror surface finish 
with the extra fine wheel, when 
such a finish is required. Long 
tedious lapping is eliminated. 

These diamond wheels are of 
such a nature as to require 
grinding to be done wet, it being 
preferable to use plain water or 
a non-alkaline rustproof solu- 
tion. The wheels cannot be 
dressed, but they can be cleaned 
or freshened by a wet scrubbing 
with pumice or a soft-grade ab- 
rasive stick. 

In addition to using diamond 
wheels for sharpening cemented- 
carbide tools, they may be em- 
ployed for other purposes on ex- 
tremely hard metals and non- 
metallic substances. For 
stance, they are used to cut in- 
dustrial diamonds commonly used 
in boring-bars for finishing deep 


holes to especially close limits. 
These diamonds are cut with 
angles and clearances compar- 
able to those on lathe tools, and 
ordinarily it takes days to lap 
them with diamond dust. The 
diamond wheels take off as much 
as 0.008 inch in four minutes. 
Limited stocks of diamond 
wheels are now available in 6- 
and 7-inch diameters. 


Combination Angle-Plate 
and “Holocator” 


Drilling, locating, measuring, 
laying out, and checking opera- 
tions can be accurately per- 
formed by means of a combina- 
tion angle-plate and ‘“Holocator” 
being placed on the market by 
the Dayton Rogers Mfg. Co., 
1845 E. Franklin St., Minneap- 
olis, Minn. This device is in- 
tended primarily for use in tool- 
rooms and small shops. In the 
illustration, it is shown being 
used for drilling holes in a die- 
block. Adjustable gaging blocks 
supplied with the device make it 
an easy matter to locate holes 
within close limits. Three bush- 
ing disks are furnished that take 
standard drill bushings. 


For use as an angle-plate, the 
device is set up on either of two 
accurate blocks fastened along 
two edges of the device. When 
used as an angle-plate in com- 
bination with a vernier height 
gage, the device can be employed 
for accurately cross-checking 
work previously laid out or 
drilled when it was employed as 
a “Holocator.” The device is not 
necessarily limited to small tool 
and die work; it can also. be em- 
ployed for producing accurate 
parts in small lots when special 
drill jigs would otherwise be re- 
quired. It has a capacity for 
die-blocks, jig plates, etc., up to 
5 inches by 6 1/2 inches. 


Ajax Helical Heating 
Element 


A box type electric furnace 
equipped with a helical heating 
element, recently developed by 
the Ajax Electric Co., Inc., 
Frankford Ave. and Allen St., 
Philadelphia, Pa., is shown in 
the illustration. This helical 
heating element is made from 
heavy nickel-chromium rod. It 
is intended for electric heat- 
treating furnaces operating at 


Using the Combination Angle-plate and “‘Holocator™ 
Made by the Dayton Rogers Mfg. Co. 


Ajax Electric Heat-treating Furnace Equipped 
with Helical Heating Elements of New Design 
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temperatures between 1500 and 
2000 degrees F. 

The heating elements are laid 
in refractory supports in the 
roof, side walls, or hearth of the 
furnace in such a way as to per- 
mit free radiation of the heat 
to the charge. Each turn of the 
spirals rests on two points only. 
The elements are free to adjust 
themselves under heat, thus 
eliminating all expansion, con- 
traction, and creep stresses. 

The shelf-like refractory sup- 
ports are provided with stag- 
gered apertures to retard the 
heat flow to the top of the fur- 
nace. This results in a uniform 
temperature distribution 
throughout the furnace cham- 
ber. Uniform heat distribution 
is also made easy, because the 
turns of each spiral may be ad- 
justed at will, a feature that 
promotes flexibility in spacing. 

The refractory shelves also 
act as a protection for the heat- 
ing elements in case work is 
accidentally tilted toward the 
side walls of the furnace. 


Truck of 60,000 Pounds 
Rated Capacity 


An electric industrial truck 
designed for handling and trans- 

porting automobile body dies 
’ weighing as much as 30 tons and 
even more was recently built by 
the Automatic Transportation 
Co., 101 W. 87th St., Chicago, Ill. 


Unusual operating conditions, 
together with space _ limita- 
tions, made it necessary to de- 
sign this truck with a load plat- 
form not exceeding 40 inches in 
width, 96 inches in length, and 
17 inches in height. The truck 
had to be capable of entering the 
skids on which the heavy dies 
are mounted for transporting 
between the power presses and 
the storage room. 

This 30-ton truck is steered 
by merely moving a lever which 
controls a direct-current motor 
that drives all steering wheels. 
No effort is required to man- 
oeuver the. truck in congested 
areas, as the steering wheels 
respond quickly to the touch of 
the operator, even when the 
truck is loaded. 


Load Indicator for 
Cincinnati Press Brakes 


All press brakes built by the 
Cincinnati Shaper Co., Elam St. 
and Garrard Ave., Cincinnati, 
Ohio, can be supplied with the 
load indicator here shown. This 
device employs the principle of 
the extensometer for measuring 
elongation and strain at a crit- 
ical point. The dial reads di- 
rectly in tons of pressure. The 
indicator is completely enclosed, 
and is insulated to avoid any 
error from temperature changes. 

Pressures are registered on 
the dial by two hands. The first 


Industrial Truck of High Load Capacity Built for Handling 
Automobile Body Dies 
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Load Indicator Applicable to 
Cincinnati Press Brakes 


can be used to show the load de- 
veloped during any stroke of the 
press brake. It does not fluctuate 
continually with the operation 
of the press, but remains in po- 
sition, registering the greatest 
load developed during that par- 
ticular operation. It is reset to 
zero by means of a trigger re- 
lease for a new reading. The 
second hand registers the great- 
est load ever placed on the press. 
The indicator can be sealed so 
that its hand cannot be reset. 

Advantages of this load indi- 
cator are that it shows the load 
being developed on any job; per- 
mits determination of the pres- 
sure required to form work, thus 
making it possible to avoid over- 
loads; and facilitates the dupli- 
cation of work by enabling a 
record to be kept of the pressure 
exerted on any set of dies. Set- 
tings can be repeated at any time 
to obtain the same results on 
similar work. This applies par- 
ticularly in reproducing sharp- 
ness of outline or curvature of 
the piece formed. 

The maximum load hand, 
which continues to register the 
greatest load to which the press 
has ever been subjected, indi- 
cates how far the press may 
have been forced into the danger 
zone. This hand is originally 
set at 50 per cent overload. 
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Bridgeport High-Speed Floor Grinder 


Three speeds that compensate 
for wear of the grinding wheels 
are provided on a 24-inch high- 
speed floor grinder being placed 
on the market by the Bridgeport 
Safety Emery Wheel Co., Inc., 
1283 W. Broad St., Bridgeport, 
Conn. The maximum speed of a 
24-inch wheel is 9500 feet per 
minute, and the minimum speed 
when the wheel has worn to 15 
inches in diameter is 8000 feet 
per minute. Bakelite-bonded 
wheels with 12-inch holes are 
used, and it is intended that the 
wheels be discarded when they 
reach a diameter of 15 inches. 

Speed changes are governed 
by the largest wheel. When the 
largest wheel reaches the point 
where the speed should be 
changed, an alarm is sounded to 
inform the operator that he 
must shift the belts to obtain the 
next higher speed. The mechan- 
ism is so interlocked that it is 
impossible to speed the larger 
wheel faster than 9500 surface 
feet per minute. The spark 
breakers should always be kept 
close to the grinding wheels. 

A special feature of the ma- 
chine is that there is an individ- 
ual spindle for each wheel in- 
stead of the usual solid spindle. 
The two spindles are coupled to- 
gether and driven from a com- 


mon sheave on the right-hand 
spindle. The result is that the 
V-belts, which must be changed 
with a varying degree of fre- 
quency, are readily changed by 
merely loosening and_ sliding 
back the split half-coupling suf- 
ficiently to permit the belts to 
pass through. Each spindle is 
carried in two heavy-duty Tim- 
ken bearings. A fixed tension is 
maintained on the bearings, re- 
gardless of heat conditions. 

Another feature of the ma- 
chine is the means employed for 
moving the motor, regulating 
the belt tension, and changing 
the speeds. The motor is moved 
by a lever which has sufficient 
purchase to permit this to be 
easily accomplished without pro- 
ducing excessive tension on the 
belts. 


Haskins High-Speed 
Tapping Machine 


The R. G. Haskins Co., 4634 
W. Fulton St., Chicago, IIL, 
has brought out a No. 2 high- 
speed tapping machine which 
embodies a number of important 
improvements over the No. 1 
tapper described in January, 
1932, MACHINERY, page 387. The 
new machine has a capacity for 


Bridgeport High-speed Floor Grinder which has Three 
Operating Speeds 


Haskins Improved High-speed 
Tapping Machine 


driving taps from No. 10 up to 
and including 5/16 inch in steel, 
3/8 inch in cast iron, and 7/16 
inch in brass and other non-fer- 
rous metals. 

The machine is driven by a 
1/2-horsepower motor which 
runs at 3450 revolutions per 
minute. Two change-gears give 
tapping speeds of 1100 and 1750 
revolutions per minute. The re- 
verse speed is double that of the 
tapping speed. All parts of the 
tap-head mechanism are of 
larger proportions than those of 
the previous machine, but there 
has been no sacrifice of sensitiv- 
ity. 

The two vertical shafts on 
which the tapping unit is 
mounted slide in bearings that 
are lapped to insure true align- 
ment and to permit free action 
of the tap head assembly. The 
tap head and motor unit can be 
adjusted vertically. They are 
counterbalanced by a mechanism 
that imparts a free floating 
sensitive action. Adjustable 
stops in the middle of the frame 
limit the vertical travel of the 
tapping unit. 

The ground and balanced tap 
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spindle, complete with a double 
cone clutch, collet, and cap, 
weighs only 18 pounds. Because 
of the resulting lack of inertia, 
blind holes can be tapped with- 
out breaking taps, even though 
the taps hit bottom. Reversal of 
the tap occurs automatically 
when pressure is released from 
the foot-pedal. 

As on other Haskins tapping 
machines, the spindle is so de- 
signed that a standard acorn die 
and holder can be installed in- 
stead of the collet chuck cap, in 
order to permit external thread- 
ing to be performed at the same 
high speeds as are used for tap- 
ping. Another feature of the 
machine is that the tap rotates 
in the tapping direction when 
the machine is running idle. 


Eisler Electric 
Saw-Brazing Machines 


Electric brazing machines for 
joining band-saw blades or flat 
stock have recently been devel- 
oped by the Eisler Engineering 
Co., Inc., 752 S. 13th St., New- 
ark, N. J. These machines op- 
erate on alternating current of 
110 or 220 volts, and they are 
made in four sizes for brazing 
stock up to 3.35 inches wide. 

The parts to be brazed are 
first pointed and beveled to a 
knife-edge. They are then lapped 
along this edge and held in po- 
sition by means of clamps. Upon 
operating a convenient switch, 
the current is turned on, sim- 
ultaneously heating both parts 
to be brazed, as well as a piece 
of spelter. 

When the spelter has melted, 
the current is turned off. The 
brazed section is then com- 


Eisler Machine for Brazing Band- 
saw Blades and Flat Stock 
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pressed between the jaws of a 
special tool, after which it is re- 
heated for annealing. These 
brazing machines are of a com- 
pact design that requires little 
space, and they can be operated 
rapidly. 


Federal Small-Hole Gage 


A dial gage of the plug type 
for accurately measuring small 
holes and detecting out-of-round- 
ness, taper, or a _bell-mouthed 
condition has been added to the 
inspection equipment manufac- 
tured by the Federal Products 
Corporation, 1144 Eddy St., 
Providence, R. I. 

The plug of this gage makes 
a two-point contact with the 
hole to be inspected. Plugs can 
be furnished for holes of any 
size from 0.200 inch up to and 
including 1 1/2 inches in diam- 


Federal Gage for Holes from 
0.200 to 1 1/2 Inches in Diameter 


eter. The standard length range 
is from 2 3/4 to 5 3/4 inches, 
but special lengths can be sup- 
plied for longer or shorter holes. 
The plugs can be changed in 
less than one minute. 

The bench type gage illus- 
trated can be operated either by 
a hand- or foot-lever control. If 
a portable type of gage is pre- 
ferred, a pistol grip can be fur- 
nished instead of the stand. The 
indicator is graduated to 0.0001 
inch. 


Grob Bench Type 
Filing Machine 
Another bench type filing ma- 


chine, known as Model B-3, has 
been added to the line of Grob 


A Recent Addition to the Grob 


Continuous Filing Machines 


Bros., S. 97th St. and W. 
National Ave., West Allis, Wis. 
Like the previous models, this 
machine employs an endless file- 
chain for the continuous filing 
of dies, punches, templets, and 
miscellaneous parts on a high 
production basis. 

Three speeds of the file-chain 
are obtained through a V-belt 
drive. Proper tension is insured 
on the file-chain by the upper 
sheave being fastened on a 
hinged bracket that is held in 
position by a long extension 
spring. An improved feature is 
an arrangement for quickly re- 
leasing the tension. This is ac- 
complished by a single move- 
ment of a lever on the upper 
left-hand side of the machine, 
which is connected to a cam that 
moves the idler sheave down- 


ward. With this provision, the 


time required to set up the ma- 
chine for internal filing and to 
change file-chains is reduced to 
about a half minute. 

The file-chain is of a self- 
locking design and is made up of 
nineteen files, each 3 inches long. 
Material up to 4 inches in thick- 
ness can be filed, and the file- 
chain can be inserted into open- 
ings as small as 3/8 inch in 
diameter. 


Schrader Air Valves 


Two new valves designed to 
insure the economical use of 
compressed air are being placed 
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Schrader Air Valve Designed 
to be Bolted on Machines 


on the market by A. Schrader’s 
Son, Inc., 470 Vanderbilt Ave., 
Brooklyn, N. Y., for installation 
where stationary valve control is 
desired. Valve No. 7796 is in- 
tended for use on a bench or on 
light machines. It saves lost mo- 
tion in picking up and laying 
down movable devices. This valve 
can be placed in series with an 
air line under a bench, so that 
air can be controlled with the 
foot, while the operator’s hands 
are left free for other duties. 
This valve is useful for blowing 
work out of presses, clearing 
work benches, removing chips 
and dust, etc. It is made with 
1/4-inch female pipe threads. 

The No. 7854 valve illustrated 
is particularly suitable for appli- 
cation on power presses, eyelet 
machines, automatic screw ma- 
chines, and similar equipment 
when an intermittent blast of 
air is required to clear the work, 
remove chips, or discharge com- 
pleted work. The valve may be 
bolted directly to the machine 
frame or to a suitable bracket. 
When direct action on the plun- 
ger is not possible, a lever can 
be supplied. This valve is made 
with 3/8-inch female pipe 
threads. 


Strobel Electric-Arc Saw 


A circular saw blade of soft 
alloy steel and the electric weld- 
ing arc are employed for the cut- 
ting of iron, steel, and alloy met- 


als by the Strobel electric-arc 
saw here illustrated. In opera- 
tion, an electric are that is 
formed between the teeth of the 
rapidly rotated saw blade and 
the material to be cut heats the 
metal directly in the path of the 
saw to a plastic or molten con- 
dition. Pressure created by the 
saw blade clears the molten 
metal from the scarf. This ma- 
chine has been placed on the 
market by the Rich Mfg. Co., 
Ltd., 3851 Santa Fe Ave., Los 
Angeles, Calif. 

The arc is concentrated at any 
given point for a very short pe- 
riod of time only. Therefore, a 
negligible overheated area (not 
over 0.003 inch in depth) is pro- 
duced at the sides of the scarf, 
and the saw blade remains com- 
paratively cool. In addition to 
economy, an important advan- 
tage claimed for this machine is 
that metal of any hardness or 
analysis can be cut without 
changing its temper or destroy- 
ing its structure. 

The machine illustrated has 
cut through a steel plate 1 inch 
thick by 24 inches wide in 
twenty-nine seconds. This model 
is suitable for use in the general 
machine shop, tool-room, or even 
production departments where 
the material handled is not of 
prohibitive size and weight. 
I-beams and other structural 
shapes up to 8 inches high can 
be handled. 


A Machine that Cuts with the 
Electric Arc and a Circular Blade 


Automatic Timer for Resistance 


Welding Machines 


Improved Automatic 
Weld Timer 


An automatic weld timer 
known as Folio 2, has been 
brought out by the Electric Con- 
troller & Mfg. Co., 2702 E. 79th 
St., Cleveland, Ohio, for use with 
resistance welding machines. 
This device operates on the same 
principle as the Folio 1 weld 
timer, namely, that of taking in- 
to consideration the many vari- 
ables that enter into the welding 
circuit and timing the weld with 
respect to the current flow. How- 
ever, the new timer embodies 
important improvements over 
its predecessor and it operates 
twice as fast. 

Faster operation not only 
makes it possible to produce 
many more welds a minute on a 
given material, but also greatly 
increases the number of differ- 
ent kinds of metal and the va- 
riety of thicknesses which can be 
welded under the control of the 
timer. In practice, for example, 
a high current with extremely 
short time must be used in 
welding certain alloys of high 
thermal conductivity. Under 
such conditions, the increased 
speed of operation makes it pos- 
sible to use a higher heat tap on 
the welding machine, thus pro- 
viding greater concentration of 
the heat at the point where the 
weld is desired. At the same 
time, a closer control is provided 
of the number of heat units put 
into each weld. 
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Portable Blower with 
One-Horsepower Motor 


The Ideal Commutator Dres- 
ser Co., 1005 Park Ave., Syca- 
more, Ill., has added a “Jumbo” 
model to its line of portable elec- 
tric combination blower and suc- 
tion devices. This equipment pro- 
duces a 275 mile-an-hour blast of 
clean, dry air for blowing or 
sucking dirt from motors, ma- 
chinery, corners of rooms, etc. 
Irregular surfaces can be easily 
cleaned preparatory to painting. 

An attachment is available for 
spraying paint, varnish, oil, in- 
secticides, etc. The main feature 
of the new model, however, is 


Combination Blower and Suction 
Device for Cleaning Purposes 


that it is driven by a one-horse- 
power motor, whereas previous 
models were rated “heavy duty” 
when equipped with a 1/3-horse- 
power motor. 


Hilliard Single-Revolution 
Clutch 


A positive clutch for inter- 
mittent operation has recently 
been developed by the Hilliard 
Corporation, Elmira, N. Y. This 
single-revolution clutch, as_ it 
is called, employs the same basic 
mechanism as that used in the 
over-running clutch described in 
May MACHINERY, page 
574, 
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Hilliard Clutch for Intermittent 
Machine Operations 


be returned at once if it is de- 
sired to stop the mechanism after 
a single revolution or the clutch 
may be allowed to run engaged 
indefinitely. As an example of the 
accuracy with which this clutch 
functions, the manufacturer 
mentions an operation in which 
stock feeding at the rate of 100 
feet a minute is cut off within 
plus or minus 1/64 inch. 

The clutch is furnished in 
capacities ranging from 1/3 to 
220 horsepower at 100 revolu- 
tions per minute. It is built to 
withstand severe service. Bear- 
ing surfaces can be renewed 
without the necessity of buying 
new parts. 


Brown & Sharpe Heavy 
Micrometer Head 


The heavy micrometer head 
illustrated has recently been 
added to the line of precision 
measuring tools made by the 
Brown a Sharpe Mfg. Co., Prov- 
idence, R. I. This No. 296 mi- 
crometer head measures 1 inch 
by thousandths of an inch. It is 
particularly suited for use with 
machines and fixtures subjected 
to unusually severe service. 

The micrometer head can be 
used as an integral part of a fix- 


SECTION 


ture for making fine measure- 
ments and adjustments, or it 
can be applied by means of a 
clamp. The length of the shank 
is 13/16 inch and the diameter 
1/2 inch. 


Speed Lathe with Hand- 
or Foot-Operated 
Collet Chuck 


The Schauer Machine Co., 
905-907 Broadway, Cincinnati, 
Ohio, is now making the “Ideal” 
speed lathe with a hand- or foot- 
operated collet chuck. This ar- 
rangement enables lapping, fin- 
ishing, or polishing operations 


Schauer Speed Lathe Equipped 
with Collet Chuck 


to be performed on small parts 
at high rates of output. The 
chuck takes round stock up to 
one inch. 

As on the previous machine 
described in March, 1933, 
MACHINERY, page 492, the latest 
speed lathe model embodies a 
two-speed totally enclosed dust- 
proof motor and an automatic 
brake. The motor is of 1/2 
horsepower rating and runs at 
speeds of 1350 and 2700 revolu- 
tions per minute. The high or 
low speeds are selected by means 
of a switch in the motor base. 

The operating current is cut 
in by a slight backward push on 
the lever at the rear of the lathe. 
The current is cut off 
and the brake simulta- 


When the cam seen | 
in the illustration is 
held stationary by a 
trip, the clutch runs in 
the released position. 
Upon withdrawing the 


neously applied by im- 
parting a forward 
movement to the same 
lever. Stopping of the 
motor is effected 
smoothly within two 


trip, the clutch engages 
instantly. The trip may 
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B. & S. Micrometer Head of Heavy Construction 


seconds, even when 
running at high speed. 
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